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33 mh h apyrHMH flaHHbiMH, *m>6w joKa3aTb HaJiHMHe b pafiOHe Kpyn- 
Hbix rpaSeHOB fioabinefi npoTHJKeHHOCTH; 

6) nOJIHee pa3BHTb CBOH B3raHabI 0 KOpHHX Bblfle^leHHMX HM 
rpynn pyaoHOCHbix HHTpy3Hfi h (JiopMHpoBaHHH hx 30HaabHoro CTpo- 
eHH3. 

npH H3JIOJKCHHH CBOHX B3rJIHflOB 0 TeHe3HCe CyJlb^HflHblX MeflHO- 
HHKe.ieBbix pya M. 3>. Cmhphob onnpaeTCfl Ha ycpeaHeHHbie no THnaM 
pya nepecneTbi hx aHaaH30B Ha nnppOTHH, neHTaaHanT, xaabKonnpHT 
H MH^epHT. 3THMH CpeflHHMH flaHHbIMH 3aTyiUeBbIBaeTCH aH(J)(J)epeH- 
UHauHH cyabtJwaoB BHyTpn KajKfloro THna pya: JKnabHbix, BKpanaeH- 
Hbix b ra66po-flHa6a3ax, BKpanaeHHbix b necnaHHKax h apyrnx noa- 
CTH^aiomHX nopoaax. >KeaaTeabHo 6uao 6u noaTOMy npoaoajKHTB 
TaKHe nepecneTbi BHyTpH Kaacaoro rana pya no hx antJ^epeHimaTaM, 
uiHpoKO BapbHpyioutHM b 6oabiHHHCTBe H3 3THX THnoB ot npeHMyme- 
CTBeHHO nHppOTHHOBbIX flO CymeCTBeHHO XaabKOnHpHTOBbIX H 6opton- 
TOBUX pya. 

Heo6xoanMo 6biao 6u npoH3BeCTH sth nepecneTbi He Ha ycaoBHbie 
(JjopMyaw, npHHHTbie ceftnac aaa nnppoTHHa, xaabKonnpHTa, Mnaae- 
pnTa h neHTaaHanTa, a Ha peaabHbie (JjopMyaw sthx MHHepaaoB b 
MeCTOpOJKaeHHH, BblHHCaeHHbie no aaHHblM HX XHMHHeCKHX aHaaH30B. 

KajRaaa H3 sthx pa6oT, 6e3ycaoBHO, Hainaa 6u He3aMeaaHTeabHO 
CBoe MecTO b neaaTH. 

H. KopoenKos 
(BHMC) 


BBEflEHHE 

MeaHO-HHKeaeBwe cyab^nanwe MeCTOpOJKaeHHH ceBepo-3anaaHoft 
OKpaHHbi Ch6hpckoB naaT(|)opMbJ cayacaT 6oaee 30 aeT oStjCktom hc- 
caeaoBaHHfi paaa opraHH3aunft h ann. HMeeTca 3Ha«iHTeabHaH anTepa- 
Typa no reoaornn pafioHa h pyaHbiM MecTopoJKaeHHHM. 

B onyfiaHKOBaHHUx pa6oTax A. E. BopoHitoBa, M. H. roaafiBCKO- 
ro, A. H. TeHKHHa, H. C. 3oHTOBa, B. K. KoTyatcKoro, H. A. KopoBH- 
KOBa, T. T. Moopa, A. E. HeaioOnHa, B. H. PoJKKOBa, T. B. PproBepa, 
3. A. PafiKOBofi, H. H. ypBaHueBa, n. K. XopTOBofi, K). M. UlefiMaH- 
na, M. E. HKOBaeBofi h apyrnx Harnan CBoe oTpaaceHHe MaTepnaabi 
noaeBbix nccaeaoBaHHH, pa3BeaKH h pyaHHHHofi reoaonm. Abtop 
noab30Baaca bccmh sthmh paSoiaMH, ho b pe3yabTaTe hx KpHTHie- 
CKoro paccMOTpeHHH h conocTaBaeHHH co cbohmh MHoroaeTHHMH Ha- 
OaioaeHHHMH npHuiea no paay BonpocoB k hhhm BbiBoaaM, cymeer- 
BenHbiM, no ero mhchhkj, aaa noHHMaHHH ycaoBHfi o6pa30BaHHH hh- 
KeaeHOCHbix HHTpy3Hft HopnabCKoro pafioHa, hto h HBHaocb ocHOBa- 
HHeM nyOaHKaitHH aaHHofi paOoTbi. 

y*iHTbiBaH, hto o6mHe Bonpocu reoaorHH h neTpoaornn Tpanno- 
Bofi 4>opMaitHH paftoHa, MHHepaaorHH h reoxHMHH HOpnabCKHX MeCTO- 
pOJKaeHHH XOpOUIO H3BeCTHbI H3 padOT BWUleyKa3aHHbIX HCCaeaOBa- 
Teaeft, aBTop KacaeTCH sthx BonpocoB BecbMa KpaTKO, anuib nocroab- 
Ky, nocKoabKy sto Heo6xoanMO aaa odmefi CBH3H H3ao>KeHHH MaTe- 
pnaaa ochobhoS TeMbi pa6oTW. 


KPATKHE CBEflEHHfl no TEOJlOrHH HOPHJlbCKOrO 
PAHOHA 

HopaflbCKHM paftoHOM Ha3biBaeTCH npaB06epe>Kbe EHacea Meatfly 
ceMH^ecHTOH napaflfleflbio h .noflaHoft p. XaHTaaKa, orpaHaaeHHOe c 
BocroKa flaHaeft, npoxoflflineH aepe3 cepeaaHbi 03ep JlaMa—XeTa— 
XaHTaftcKoe. 

Flo xapaKTepy pe^bet^a 3flecb BboeflaiOTca ropHaa h paBHHHHaa 
aacTH. K nepBofl othochtch cTOflOBbie ropbi HopaflbCKoro nflaTo, 
nflaTo XapaeJiax (EflOBbiii KaMeHb) h 3ana,aHaa oKpaaHa miaTO Cbi- 
BepMa, a ko BTOpofi — flOflaHbi peK EHacea, nacHHOH, HopaflKa, Pbi6- 
HOH H XaHT3HKH. A6cOJIK)THbie OTMeTKH BbICOT Ha HopBflbCKOM nfla- 
to AOCTaraiOT 770 m, Ha nflaTo CbiBepMa — 1200 m; BbicoTa paBHHH- 
Hoft aacra HaxoflHTca b npeaeflax 80—150 m c OTfleflbHbiMa b03bw- 
uieHHOCTaMH ao 200—250 m. 

B reofloraaecKOM OTHOiueHHH HopaflbCKafi paiioH othochtcb k Cb- 
SapcKoil nflaT<t>opMe, npeflCTaBflaa ee ceBepooanaflHyio OKpaaHy. B 
ocHOBaHHH reofloraaecKoro pa3pe3a 3Aecb flexor MOpcKHe nafleo30ft- 
CKHe ocaflKH, cocToamae a3 a3BecTHaKOB, Mepreflea, aoaombtob a B3- 
BecTKOBbix a necTpouBeTHbix cflaHueB c flaH3aMa rafloreHHbix otao- 
xteHaft. Ohb flaiOT c HeKOTopbiMa nepepbiBaMa pa3pe3 ot cpeflHero 
KeMSpaa ao HaxcHero Kap6oHa BKflioaBTeflbHO. 06maa MomaocTb 
pa3pe3a ao 4000—4500 m. KDxoee paaoHa Ha noBepxHOCTb BbixoaaT 
TaK>Ke nopoflbi HaxcHero KeM6paa. Ha <{)OHe o6mero norpyxteHaa 
pafioHa b 3tot nepaofl BpeMeHH (ypBaHueB, 1958) o6MefleHaa a pe- 
rpeccaa Mopa, (JjaxcapyeMbie OTfloxceHaaMa necTpouBeTHbix cflaHuee 
c rafloreHHbiMB nopOflaMa, OTMeaaiOTca b cpeflHeM KeMOpaa, cpeflHeM 
a BepXHeM opaoBBKe, HaxoeM a cpeflHeM caflype a b fleBOHe. Haxoe- 
KaMeHHOyroflbHbie 0TA0x<eHaa npeflCTaBfleHbi B3BecTHaKaMa c peflKa- 
MB ABH3aMB B np0Cfl03MB neCHaHBKOB B BepXHHX ropa30HTax. 


B cpeflHeM Kap6oHe HaaaHaeTca HaKonfleHae flaryHHHX a kohth- 
HeHTaflbHbix OTfloxceHafi TyHryccKoft cepaa, MaKcaMaflbHaa MomHocTb 
KOTOpwx b 3anaflH0fi aacTa paaoHa aocTaraeT 450 m. TyHryccKaa ce- 
paa coctobt a3 necaaHO-rflaHacTbix a yrflacTbix cflaHueB, noflaMHKTO- 
Bbix a apK030BUx neCHaHBKOB, nflacTOB KaMeHHoro yrfla, tohkbx npo- 
CfloeB KOHrflOMepaTOB a oaeHb peflKax abh3 B3BecTHaKa. no nafleo- 
OoTaHaaecKaM accfleflOBaHaaM b HopaflbcKOM paaoHe OHa fleflaTcfl 
Ha naTb cbht, h3 KOTOpbix flBe HHjKHae (anceKaHcKaa a pyflHHKOB- 
cKaa) OThOcaTca k cpeflHeMy a HaatHeMy Kapfiony, a Tpa BepxHae 
(uiMaflTBHCKaa, KaflepKaHCKaa a aM6apHBHCKaa) — k nepMa. Ha¬ 
KonfleHae yrfleHOCHUx ocajKOB He 6biflo HenpepbiBHMM, a cMeHHflocb 
pa3MbiBaMH paHee o6pa30BaBuiaxca nflacTOB a cbbt, HOcaBuiaMa, ofl- 
HaKO, AOKaflbHbift xapaKTep. 

Ha pa3MUTOH noBepxnocTB TyHryccKofi cepaa, no-BBflBMOMy, co 
CKpbiTbiM yrflOBMM HecorflacaeM, 3afleraeT TpeTaa KpynHbiH cTpaTa- 
rpa^aaecKaa KOMnfleKc paftoHa — 3<})(j)y3BBHaH cepaa MomHOCTbio 
AO 1500 m. OreneHb B3yaeHHOcTa stbx nopoa b pa3Hbix yaacTKax 
HopaflbCKoro paaoHa He OflaHaKOBa, hto 3aTpyflHaeT cocTaBfleHHe 
eBOflHoro cTpaTarpa<})KKecKoro pa3pe3a (fl. H. floflbKBH, 1959). 

Toflipa 3(J)(J)y3HBHbix nopoa b paaoHe MecTopoxtfleHafi HopaflbCK I 
BnepBue 6bifla onacaHa a pacafleHeHa Ha OTfleflbHbie ropH30HTu 
B. K. KoTyflbCKHM (1943). Ochobhuc nofloxceHHH 3Toro aBTOpa Ha- 
uifla cBoe noflTBepxcaeHHe b flaflbHeamax accfleflOBaHaax M. H. Tofl- 
fleBCKoro, H. A. KopOBHKOBa (1947, 1948) a flpyrax. Cpeaa HOpaflb- 
ckbx flaB BWfleflHflacb noKpoBbi cnaflaTOB, flBynofleBOuinaTOBbix nop- 
(JjapaTOB, naKpaTOBbix a TOfleaTOBbix aaa6a30B, 6a3aflbTOB c noflaa- 
HeHHbiMa bm Ty<|)aMa a Ty(J)(})aTaMa. Haflaaae b TOflune flaB Ty(})4)BTO- 
Bbix rOpH30HTOB HefioflbUIOfi MOUtHOCTa (OT 3 flO 30 m) , ho noflb3yio- 
maxca noBceMecTHbiM hah noaTa noBceMecTHbiM pacnpocTpaHeHaeM, 
paccMaTpaBaflocb KaK cBafleTeflbCTBO npOHCXOflaipax b paaoHe Byfl- 
KaHaaecKax uaKflax, oTfleflaeMbix oabh ot apyroro 6oflee bab MeHee 
flflaTeflbHbiMa nepaOflaMa noKoa, bo BpeMa KOTOpwx BHOBb co3flaBa- 
flacb ycflOBaa flfla HaKonfleHaa TeppareHHbix ocaflKOB a KaMennbix 
yrflea 

Ty<})<})BTbi — 3 to aaute Bcero ocaflOaHbie nopoflbi c HeSoflbiuoa 
npaMecbio napOKflacTaaecKoro MaTepaafla; cpeaa hbx 3afleraK)T npo- 
cfloa rflaHacTbix a yrflacTwx cflaHueB a Bbic0K030flbHbix, o6biaHO rpa- 
<})BTB3BpOBaHHbIX, K3MeHHbIX yrfleH. OflBH B3 Ty(})Cj)aTOBbIX TOpH30H- 
tob, o6Hapy*eHHbia BnepBbie A. H. KopeuiKOBbiM, aMeeT nflacT Ka- 
MeHHoro yrfla pa6oaeii moiuhoctb (nflaTO CbiBepMa). 

BblflO yCTaHOBfleHO, aTO XapaKTepHOH OC06eHHOCTbK) 34)4>y3aBHbix 
nopofl HopaflbCKoro paaoHa aBflaeTca pa3flaaae b xaMaaecKOM co- 
cTaBe flaB, aaxce b npeaeflax oflHoro ByflKaHaaecKoro uaKfla, OTpa*a- 
lomee fla^^epeHuaauaio b rfly6aHHOM oaare MarMbi. B KpaaHeM no 
ochobhoctb npOflyKTe 3 toh fla(})({)epeHuaauaa — naKpHTOBOM nop(})a- 
paTe — coflepxoHae HaKefla b aeTbipe-naTb pa3 Bbime cpeflHero flfla 
TpannoB paftoHa. 
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J\n a MecTopowaeHHH HopnAbCKa II B. H. Pojkkobmm (1936) 6bi- 
jio ycTaHOB^ieHO, hto HaaaAo ByAKaHHiecKOH AeaTeAbHOcra othocht- 
ch k BepxHefi nepMH; sto ceftnac npHHHMaeTca 6oAbniHHCTBOM HccAe- 
flOBaTe^eft aah HopHAbCKoro pafioHa b ueJioM, xoth bo3mojkho HMe- 
ah MecTO h oTae^bHbie 6oAee paHHHe BcnuiiiKH ByAKaHH3Ma. KoHen 
ByjiKaHH*iecKOH AeHTeAbHOCTH AaTHpyeTca hah BepxHHM TpnacOM* 
HAH HHJKHeft KJpOH, HO HaflOKHblX naAeOHTOAOrHHeCKHX flaHHWX AAH 
3TOrO He HMeeTCH; AOCTOBepHO MOJKHO rOBOpHTb TOAbKO 0 TOM, HTO 
r^aBHaa Macca ByAKaHoreHHbix nopOA othochtch k Tpnacy. 

B 3 anaflHOH qacTH pafioHa 6 hah bckphth MeAOBbie otaojkchhh,, 
ko xapaKTep 3aAeraHHH hx HeaceH HeTBepTHiHbie ocaAKH npeacTaB-; 
AeHbl AeAHHKOBbIMH, MOpCKHMH, 03epHbIMH H COBpeMeHHWMH aAAIO- 
BH3 AbHbIMH 06pa30BaHHaMH B AOAHHaX MOLUHOCTb HX flOCTHraeT 

150 m. CAeayeT OTMeTHTb 3Ha*iHTeAbHoe CMaraeHHe KAHMaTa b mcjk- 
AeAHHKOByio anoxy, pe3yAbTaTOM KOTOporo 6 hao o6pa30BaHHe 30H 
OKHCAeHHa CyAb(j)HAHbIX MeAHO-HHKeAeBbIX MeCTOpOHCAeHHH H ra30BOe 
BbiBeTpHBaHHe nAacTOB KaMeHHoro yrAa. 

FlAHKaTHBHbie CTpyKTypbl XapaKTepHMMH nAHK3THBHbI- 
mh cTpyKTypaMH b HopnAbc kom paiiOHe hbahiotch noAorHe chhkah- 
Ha ah h nAOCKHe BaAbi, 3aHHMaiomHe npoMextyTKH Me>KAy chhkahh3- 
ahmh. K nepBbiM oTHOcHTca CTpyKTypbl HopHAbCKOTO nAaTo h naa-ro 
XapaeAaxa, ko btopmm — XaHTaHCKO-Pbi6HHCKHH BaA, FlacHHCKaa 
aHTHKAHH3Ab, aHTHKAHH3Ab AOAHHbl p. HopHAKH^ TyHryCCKaH CHHe- 
KAH33 BXOAHT B pyAOHOCHbtfl paHOH CBOefi3anaAHOH KpOMKOfi. 

B cpeAHeM TeaeHHH p. ZIyAHHKH h lOJKHee no p. $okhhoh b 3a- 
naAHOM KpwAe HopnAbcKoft chhkahh3Ah HMeioTca Heo6bRHbie ana 
paflOHa KOpOTKHe C KpyTOnOCTaBAettHblMH KpHAbHMH SpaxnaHTHKAH- 
H3AH C HHJKHHM Kap 60 H 0 M H ACBOHOM B HApe CKA3AKH. 3 th CKA3AKH 
HBAHIOTCH, nO-BHAHMOMy, nepeXOAHbIMH OT nA3T(J)0pMeHHbIX CTpyK- 
Typ K AHHeHHOH CKAHAHaTOCTH. 

ZlH3'blOHKTHBHbie AHCAOK3UHH. HopHAbCKHH pafiOK 
npeACTaBAaeT co6oh M033HKy rAbi6 pa3Hbix nopaAKOB h BeAHHHH, or- 
paHHHeHHbix c6pocaMH hah HaxoAHiUHxcH BHyTpH rpaSeHOB Oc06eHi 
ho aacTH h BeAHKH no pa3Maxy AH3T>iOHKTHBbi Ha nAomaAH, pacnoAO- 
jkchhoh k 3anaAy ot XaHTaHCKO-Pbi6HHHCKoro BaAa. B TyHryccKOH 
CHHeKAH3e OHH BCTpel 310TCH peJKe H HMelOT CpaBHHTeAbHO He60Ab- 
uine aMnAHTyAW no SeperaM 03ep JIaMa, XeTa h XaHTaficKoe, rae 
mojkho HaSAiOAaTb noMTH cnAouiHHe o6Ha>KeHHH, BepxHne ropnsoH- 
Tbi ByAKaHoreHHOH cepnH He hmciot KpynHbix pa3pbiBOB. 

ZlH3T>K)HKTHBHbie AHCAOKaitHH b HopHAbCKOM paftOHe rpynnnpy- 
iotch b AByx rAaBHbix HanpaBAeHHHx: ceBepo-ceBepo-BocTOHHOM 
(cyfiMepHAHOHaAbHOM) h 3anaA-ceBepo-3anaAHOM (cy6uiHpOTHOM). 
npeo6AaAaiOT h SoAee 3Ha*iHTeAbHbi no pa3Maxy cy6MepHAHOHaAbHbie 
TpeuiHHbj. HMeioTca h AnaroHaAbHbie ceBepo-BocTOHHoro HanpaBAe- 
hhh, onepaiouiHe pa3pbiBW c SoAbuiHMH aMnAHTyaaMH cMemeHHH. 

no CBoefl npnpoAe ohh hbahiotch ranHAHUMH rpaBHTauoHHbiMH 
CTpyKTypaMH. XapaKTepHOfi ({jopMofi hx cAyacaT y3Kne, ho rAydoKHe 
rpaOeHH h cTyneHnaTbie c6pocw c aMnAHTyaaMH CMemeHHH ot accht- 


kob ao coTeH MeTpoB, a b HandoAee KpynHbix — cBbmie Tbicaan MeT- 
pOB (rpa6eH pyq. MeABeJKbero). CTyneHnaTbie pa3pbiBbi c KpyTbiMH 
yrAaMH naAeHHH cSpacbiBaTeAa hbahiotch HOpMaAbHMMH cdpocaMH 
H TOAbKO B HeKOTOpbix cAynaax 6Aar0Aapa boahhctoh noBepx hocth 
T pemHHH naAeHHe ee ObiBaeT HanpaBAeHo b cTopoHy noAHHToro Kpu- 
Aa. KpyTbie c6pocbi HHorAa nepexoABT b noAorne cMemeHna. HacTO 
3TO npoHcxoAHT npn nepeceneHHH nAacTOB KaMHHoro yrAa hah yrAH- 
ctmx cAaHueB. BcTpenaiOTca noAorne CMemeHna c aMnAHTyAOH ao 
nepBbix AecaTKOB MeTpoB, HenocpeACTBeHHaa cBH3b KOTOpbix co c6po- 
caMH He ycTaHaBAHBaeTca; b pyAOHocHWx HHTpy3Hax ohh oSbiaHO 
napaAAeAbHbi KOHTaKTaM AH^cJjepeHUHaTOB, b ocaAOHHbix h acj)4)y3HB- 
hwx nopoAax npoxoAHT no HanAacTOBaHHio. 

B rpa6eHax onymeHHbie 6 aokh hmciot bha KAHHa, pa36nToro Ha 
6 aokh h KAHHba BbicuiHX nopaAKOB AHaroHaAbHbiMH h napaAAeAbHbi- 
MH TpeiAHHaMH OcTpne KAHHa BcerAa HanpaBAeHO bhh 3. HHorAa 
c6poc no npocTHpamuo nepexoAHT b nyqoK TpeuiHH. XapaKTepHO Ha- 
AHHHe 3epKaA CKOAbJKeHHH H TeKTOHHHeCKOH SpeKHHH Aa>Ke B He 60 Ab- 
uihx nepeABHJKKax. XIah noAornx CMemeHHH OTMeaaAHCb cAyqan He- 
OAHOKpaTHoro ABHjKeHna ropHbix Macc: cHaaaAa b OAHy, noTOM b apv- 
ryio CTOpony. 

npOTHJKeHHOCTb c6pOCOB H Tpa6eHOB BeAHKa: KpynHbie CTpyKTy¬ 
pbl (C aMIIAHTyAAMH CMemeHHH B COTHH MeTpOB) npOCAeJKHBaiOTCH 
Ha paccTOHHHH 60 Aee cTa khaomctpob H yxoAHT 3a npeAeAbi paftona, 
60 Aee MeAKne (c aMHAHTyAaMH b acchtkh MeTpoB) — H a khaomctpm 
H AeCHTKH KHAOMeTpOP; Tpeill,HHbI C 3MnAHTyAaMH, H3MepfleMbIMH Ae- 
UHMeTpaMH, Ha cothh MeTpoB OnyuieHHbiMH name hbahiotch Kpw- 
AbH CO CTOpOHbl 3HTHKAHHaAbHbIX CTpyKTyp. 

CyMMapHbift 3(J)(J)eKT oceAaHHH XaHTaflcKO-PbiSHHcKoro BaAa H 
CHHeKAH3bI 3a CHeT AH3T>10HKTHBH0fi TeKTOHHKH 6AH30K K 

HaAO noAaraTb, hto rpadeHbi h c6pocbi KpynHoro MacuiTa6a re- 
HeTHHecKH cBH3aHM c TpeipHnaMH (JjyHAaMeHTa nAaTdjopM. 3 to ahcao- 
KauHH ”Ay6oKoro 3aAoa<eHHH. HeKOTopbie reoAorn canTaiOT hx AoeB- 
HZ/°r T n yHryCCKHMH B ° BC3K0M c^y^ae, AopyAHbiMH o6pa30Ba- 
HHHMH, nOAHOBAeHHbIMH 60 Aee n03AHHMH ABHJKeHHHMH. C AHCAOKaUH- 
HMH, HMeKJLUHMH no 9THM npeACT3BAeHHHM AAHTeAbHOe p33BHTHe 
cBH3MBae Tc H npoHHKHOBeHHe pyAOHOGHOH MarMbi H pa3MemeHHe MeA- 
HO-HHKMeBHX MeCTO P 0* a eHHi. OflH3K0 jaHHae „Sv,e H M He Zi 
TBepraaiOT T8KHX npeiUloHojKeHuft: pyaHUe HHrpysHH cMemaiOTcH 
MHHaHOBO c noacTHJiaiomHMH 1IX Haae03ollcKHMH P nopoaaMii W a Ha- 
6aKMa»meecH npn reoaonixecKiix cteMKax paanmne b Boapa’cTe no- 
pon noncTHjiarouwx ryHryccKyio cepino B onymeHHOM n noaHHTon 
JSenu - X T c6pocOB - oCiacHHerca TpaHcrpeccHBHbiM annerannw no- 
nv^uv TaK ‘“ 0l5pa30M ' ““Poe 0 npocTpaHcTBeHHOft cbh 3 ii nod- 
pyAHWX AH3"bIOHKTHBHblX AHCAOK3UHft C AOpyAHbIMH TAv6 HHHMMh 

srr s" otkp “™ u ” 
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H a Hflee nocTOHHCTBa aHHHfi paapbiBOB Ha naaT(})opMe b TeieHHe He- 
cKOJibKHx reoJiorHHecKHx nepHOflOB h 4>a3 TeKTOHH'iecKOH fleareJibHO- 
CTH. 

HHTPy3HBHbIE TPAnnbI HOPHJlbCKOrO PAHOHA 

Eoabinyio poab b reoJiorHHecKoM CTpoeHHH HopHabCKoro paftOHa 
wpatoT HHTpy3HBHbie Tpannw. no (})opMe 3aaeraHHH cpean hhx mo*- 
ho BHfleJiHTb: 1) njiacTOBbie Teaa ot HeSoabuiHx cnaaoB ao 3aaeweH 
o6-beMOM, H3MepaeMHM cothhmh Ky6H*iecKHX khjiomctpob; 2) xoHoan- 
tm «Maabix HHTpy3Hfi» hjih cyfiByaKaHOB; 3) flaHKH, MOlUHOCTb KOTO- 
pbix He npeBOcxoflHT HecKoabKHX MeTpoB, b OTfleJibHbix caynaflx 
nepBHX fleCHTKOB MeTpOB; 4) HHTpy3HH, (})OpMa KOTOpbIX He yCTaHOB- 

JleH Cpe,aH XOHOJIHTOB BbiaeaHIOTCH CTp3TH(J)HUHpOBaHHbie pyaOHOCHbie 
HHTpy3HH ra66po-aHa6a30B. no reoxHMHHecKHM npHSHanaM ochob- 
Hbie HHTpy3HBHbie Tpannbi HopHJibCKoro paftOHa cxoflHbi c rnnepoa- 
3HTHBOH MarMOH (roaaeBCKHft, 1959). 

HHTpy3HBHbie Tpannw BCTpenaioTCH y*e b HH3ax Mopcxoro naae- 
030H, no-BH^HMOMy, b BHfle naacTOBbix 3aae>KeH, ho HaHOoaee^ 3H3 hh- 
TeJibHoe KOJiHHecTBO HX cocpeaoToneHO OT aeBOHa ao hhwhch nacTH 
3(b<by3HBHbix nopoa BKafOHHTeabHO. 3aecb, b qacTHOCTH, fle*aT Bee 
HHTpy3HH ra66po-flHa6a30B, HMeiomHe npoMbiiuaeHHOe coaepwaHHe 
cyJibd)HflOB. nosTOMy OTao*eHHH aeBOHa, TyHryccKOH cepHH h HH3bi 
3cbd)y3HBOB caeayeT cHHTaTb npoayKTHBHbiM aTawoM paHOHa, Ha hto 
erne b 1943 r. cnpaBeflJiHBO yKaaaa B. K. KoTyabCKHfi. Btopum Me- 
ctom KOHiieHTpauHH HHTpy3HBHbix TpannoB b reoaorHnecKOM pa3pe3e 
HBJIHJOTCH BepXHHe r0pH30HTbI ByJIK3H0reHH0H cepHH B CpeflHeH H 3a- 
naflHofi HacTHx HopHabCKoro naaTO npoMbimaeHHbix MeaHO-HHKeae- 
Bbix cy^ibd)HflHbix MecTopo>KfleHHH 3flecb He HaftfleHO. B naaHe HHTpy- 
3HBHbie Tpannbi pacnpeaeaeHbi HepaBHOMepHO h o6pa3yioT^ rpynny 
hjih noaa HHTpy3HBHbix Tea. naomaab, 33HHMaeMyio rpynnoH MeaHO- 
HHKe^ieBO-njiaTHHOBbix MecropojKfleHHfi, xapaKTepH3yiomyK)CH ooiuh- 
MH HepT3MH (^OpMHpOBaHHH pyaOHOCHbIX HHTpy3HH, Mb! Ha3bIBaeM 
pyAHbiM nojieM. «EHHceficKoe pyaHoe noae» B. K. KoTyabCKoro 
(1943) npaBHJibHee Ha3biBaTb MeaHO-HHKeaeBo-naaTHHOBOH MeTaaao- 
reHHHecKofi npoBHHUHeft Ch6hpcko0 naaT(})opMbi, coBnaaaiomefi c 
neTpOrpa4>HHeCKOH npOBHHUHeH 3(})(})y3HBHbIX H HHTpy3HBHblX HHKeJie- 
hochhx rHnep6a3HTOB. HopHabCKHH paHOH npeflCTaBJiaeT coSofl nacTb 
3T0H npOBHHUHH. 

HaHdoaee xoporno H3yneHbi HHTpy3HH HopHabCKoro pyaHoro no- 
na, pacnoao>neHHoro Ha conaeHeHHii HopHabCKoft cHHKaHHaan c 
X aHTaficKO-Pbi6HHHCKHM BaaOM H aHTHKJiHHajibHOH CTpyKTypoft ero ce- 
Bepo-3anaflHOH BeTBH (phc. 1). 

CTpyKTypa pyaHoro noaa HecaowHa (cm. pac. 1). Ha i\aHepKaH- 
CKOfl B03BbIHieHH0CTH OCaflOHHbie H 3(})4)y3HBHble nOpOflbl HMeKTI■ Me- 
pHflHOHa^bHOe npocTHpaHHe h no^oroe naaeHHe Ha 3anaj, (5—10 ). 
HecKOJibKO lOJKHee BepxoBbeB p. AM6apHofi b npeae^ax Jla^flbiKaH- 
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ckoto KaMeHHoyroJibHoro MecTopoJKfleHHH MepHflHOHa^bHoe npocTHpa- 

HHe CMeHHeTCH UIHpOTHblM, a aa^ee Ha BOCTOK — CeBepO-BOCTOHHHM 
c naaeHHeM b kjjkhux pyMSax. 3 to HanpaBJieHHe npocTHpaHHH nopoa 
npocne>KHBaeTC3 no ropu IllMHflTa, r^e oho CHOBa CMeHHeTCH iuhpot- 



— 9(}>(J)y3HBHaB ByjiKaHorcHHaa cepHH, 2 —TyHryccKan cepHH, 3 — H3BecTHHKii 
HKHero Kap6ona 4 — AeBOHCKHe OTJioweHHH, 5 — HeflHttxpepeiiUHpoBaHHije n 
Jiaeo HHijHpepeHUHpoBaHHbie HHTpy3HH ra66po-flHa6a30B; 6 — ,HH(t>4>epeHUHpo 
BaHHue HHTpy3HH raoopo AHa6a30B; 7 — KOHTypbi noA3eMHOro npoflo.iweHHs 
HHTpy3HR, 8 — TeKTOHHTU Bcuibujoro ipaOena (rpafien pyi, MeflBe*i,erol: 
9 — cfipocbi 


hhm, a 3aTeM Ha rope Py^HOft — MepHflHOHaJibHbiM c na^eHHeM Ha 
3anaa. BocTOHHaa HacTb pyaHoro noaH ot ropbi PyaHOH ao Xanrafi- 
CKo-PbifiHHHCKoro Baaa HMeeT MOHOKaHHaabHoe naaeHHe nopoa Ha 
aanaa c yraaMH ot 10—15 ao 18—20°. 3thmh saeMeHTaMH 3aaera- 
HHH HeTKO OHepHHBaiOTCH nHCHHCKaa 3HTHKaHHaab (c K)*HOH CTOpO- 
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Hbl) H HopHAbCKaH CHHKAHH3Ab (C ceBepHOH CTOpOHbl). TjiaBHue 
AH3T>I0HKTHBHbie AHCA0K3UHH nOKa3aHU Ha pHC. 1. OTMeTHM, HTO £>AOK, 
HaxoaflmHHCH Ha BOCTOKe ot BoAbinoro rpa6eHa py^Horo noAH (pan- 
OHa MecTOpo*aeHHH ropbi MepHofi h HopHAbcna II), onymeH no cpaB- 
HeHHio c ropofi PyflHOH 6oJiee neM Ha 500 m . 

IljiacTOBwe 3ajiewH. riAacTOByio (})opMy 3aAeraHHH b HopHAbCKOM 
pyflHOM noAe HMeiOT HHTpy3HH THTaH-aBrnTOBOro Ana6a3a h Aa6paAO- 
pOBOro nopcJ)HpHTa. 

THTaH-aBrHTOBbiH flna6a3 3aAeraeT b cpeAHefi nacra TyHryccKOH 
cepnH Ha rpaHHite KapfioHa h nepMH. B npeaeJiax njiomaflH pyAHoro 
IIOAH HHTpy3HH npnypOHeHa K BHyTpH(j)OpMaUHOHHOMy pa3pbIBy, K sa¬ 
ri a Ay ot KOTOporo, b BepxOBbHX p. AM6apHOH, OHa 6bicrpo bhkahhh- 
BaeTcn. 3a npeae^aMH pyAHoro noaa THTaH-aBTHTOBbiii jwa6a3 npo- 
CJiejKHBaeTCH no boctomhoA KpoMKe HopHAbCKOro nAaTO, no 3anaA- 
hoh KpoMKe nJiaTO CbiBepMa h no rojKHofi — nAaTO XapaeAax. Ha 
Hop ha bCKOM n/iaTO njiomaab ero pacnpocTpaHeHHH npeBbiiuaeT 
2000 km 2 , a c yneTOM XapaeAaxa, CbiBepMbi h apOAnpoBaHHoft nacTH 
9Ta UHCj)pa aojiJKHa 6bm> yBejnmeHa He MeHee neM b tph pa3a. Mom- 
HOCTb HHTpy3HH b HopHAbCKOM nAaTO HaxoflHTCH b npeAeAax 40— 
60 M, B BOCTOHHOH HaCTH paHOHa — AO 80 M. MaCTO OHa COCTOHT H3 
flByX HAH HeCKOAbKHX BeTBeft, KOTOpbie nepeXOAHT H3 OAHOrO K0HT3K- 
Ta B Apyrofi. B oAHOfi H3 ckb3>khh, npoSypeHHofi 3anaAHee Meoropo*- 
AeHHH HopHAbCK I, CHAA THTaH-aBrHTOBHX AHa6a30B HeSOAbUIOH 
moiuhocth BCTpeneH Ha KOHTaKTe TyHryccKOH h ByAKaHOreHHOH ce- 
pnfi, lOJKHee HopnAbCKOro paflOHa, MewAy pexaMH KyAK>M6e h Top- 
Shhhhh, b 34>(})y3HBHbix nopOAax. THTaH-aBrnTOBbifi A«a6a3^ — TeM- 
Haa nopoAa c HHTepcepTaAbHOfi, peace aoacphtoboh ochobhoh Maccofi 
c He6oAbuiHMH BKpanAeHHHKaMH AafipaAOpa h 6oAee KpynHbiMH — 
THTan-aBrHTa. UeHTpaAbHaa nacTb 3aAe»CH hocht cySmeAOHHOH xa- 
paKTep (roAAeBCKHH, 1959i). B BbixOAax MeacAy peKaMH KyAiOM6e h 
rop^HHHHH, no coo6meHHio reoAoroB n. n. /leftHern h C. H. Orena- 
HOBa (1958), THTaH-aBrHTOBbiH AHa6a3 HMeeT KpynH03epHHCTbie ner- 
MaTHTOBbie o6oco6achhh. 

JIaSpaAopoBbiH nop<})HpHT npeACTaBAeH AByMfl HHTpy3HHMH, npH- 
ypOHeHHHMII K Tytj)4)HTOBbIM r0pH30HT3M, OAHa (HHHCHHH) — K Tytj)- 
4>HTaM, noACTHAarouiHM ABynoAeBomnaTOBbie nopcj)HpHTbi, Apyraa 
(BepxHaa) — k Tyt}H})HTaM, 3aAeraiomHM Ha nHKpnTOBbix nop<})HpHTax. 
Hhhchhh 3aAeacb HMeeT MoniHOCTb 30—40 m h pacnpocTpaHaeTca no 
Bceft nAOuiaAH HopHAbCKOro pyAHOro noAH, rAe AaBbi TpnacoBoro 
B03pacTa he apoAHpoBaHbi; OHa npocAeacHBaeTca Taxace BAOAb bo- 
CTOKHOH KpOMKH HopHAbCKOI O nAaTO H 3a XaHTafiCKO-PblOHHHCKHM 
BaAOM Ha nAaTO CbiBepMa. ycTaHOBAeHHaa nAomaAb ee pacnpocrpa- 
HeHHH Ha HopHAbCKOM nAaTO COCTaBAHeT HeCKOAbKO COT KBaApaTHHX 
KHAOMeTpoB, ecAH yviecTb 3pOAHpoBaHHyio aacTb nopOAbi, npHcyucT- 
ByiomyK) Ha nAaTO, to hhhchhh 3aAeacb, no-BHAHMOMy, AOcraraeT no 
MeHbinefi Mepe, AByx-Tpex tbichh KBaApaTHbix khaomctpob. BepxHaa 
3aAeacb AaSpaAopoBbix nopc{)HpHTOB 6oAee apoAnpoBaHa h KOHTypbi 
ee pacnpocTpaHeHHH BOccTaHaBAHBaioTcH TpyAHee 
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XOHOAHTH. K 3TOMy THny HHTpy3HBHbIX TeA OTHOCHTCH AHljH^Bp 611 ' 
UHpoBaHHbie H HeAH(})4)epeHUHp0BaHHbie Tpannbi, ho aah nocAeAHHX 
<bopMa 3aAeraHHH He BcerAa xoporno ycTaHOBAeHa. THnHMHbiMH xo- 
H0AHT3MH B HopHAbCKOM pyAHOM nOAe HBAHK3TCH CAeAyJOIUHe HHTpy- 
3HH (CM. pHC. 1 H pHC. 2). 



Phc. 2 FIonepeMHbie pa3pe3H AH4i4ieDeHUnpoBaHHMx HHTpy3Hfi 

HHTpysHH I — HepHOropcnaa, II — HopH.ibCKan. /// — ropo3y6oBCKa« IV ~ ioikhuS 
yvacTOK HopHJibCKa I, V h VI — 3ariaaHan h eocTOMHasi BeTBb HopHflbCK I. HI — ceBep- 
Kaa BnaaHHa b no’iBe HopHJibCK I . 

/ —ByaKaHoreHHaa cepHa; 2 —TyHryccKaa cepHa, 3 — acboh. 4 — jiafipaaopoBbifi nop4>HpHT, 

5_thtbh aBrHTOBbifl aaa6a3, 6 — 6c30.iHBHH0ribie jxH4>4>epeHUMaTu; 7 — o.iHiiHHOBUH rao- 

6po-flHa6a3, 8 — nHKpHTonull ra66po flna6a3 9 — TaKCHTOBbift ra66po AHa6a3, 10 — aepeao- 
BaHHe miKpHTOBoro h TaKCHTOBoro ra66po-«Ha6a30B 


HhTpy3UH HopUAbCK l. PacnoAOweHa b npeAeAax rop PyAHOfi h 
H aAeacAbi h aoahhu p Boaothoh ilAHHHaa ocb HHTpy3HH opneHTH- 
poBaHa b ceBepo-ceBepo-BOCTOHHOM HanpaBAeHHH, npn stom roacHbift 
h ceBepHbifl KOHUbi ee MepHAHOHaAbHoro HanpaBAeHHH, a cpeAHHH 
fiacTb — ceBepo-BocTOMHoro HanpaBAeHHH. flo $opMe nonepenHoro 











ceneHHH Ha lore h b cpeaHefi Hacra HHTpy3HH HMeeT Bna cnaromeHHoft 
Tpy6bi, a b ceBepHoft nacTH pacxoaHTCH Ha ase bctbh KopuToo6pa3- 
HO0 (J)OpMbl C 3T0H HHTpy3Hefi CBH33HO TJiaBHOe MeCTOpOJKfleHHe pya- 
Horo noaa. OHa onncaHa b paae pa6oT. 

WepHoeopcKan 1 iHTpy 3 u.fi. 3Ta HHTpy3HH HaxoaHTCH b roro-BOcroa- 
hoh qacra pyaHoro noaa h buxoaht Ha noBepxHOCTb ropbi HepHOH. 
OHa pacnoaoweHa k 3anaay ot HHTpy3HH HopnabCK I, ho opHeHrapo- 
BaHa b iuhpothom HanpaBaeHHH non™ nepneHaHKyaHpHO nocaeaHeii. 
OHa JieacHT b TyHryccKoft cepHH h aeBOHCKHx ocaaKax h noaoro noa- 
HHMaeTca b boctohhom Han pa bjichhh b CTOpOHy XaHTaftcKO-PbidHHH- 
CKoro Baaa. Bopia HHTpy3HH KpyTbie, c kopotkhmh anoi})H3aMH, Tynw- 
MH KJIHHbHMH, Bpe3aK)ll],HMHCH B dOKOBbie nOpoabl. B CeBepHOfi CTOpO- 
He HHTpy3HH KMeeTCH pyKaB MOIUHOCTblO 30—40 M, npO<yie>KHBaiO- 
uiHHca Ha 1000 m ot HHTpy3HH c naaeHneM noa yraoM b 30°. fleTpo- 
rpa(j)HaecKHH cocTaB HHTpy3HH H3yaaaca M. E. JIkobjicboh (1947) ^ 
a TaK>Ke B. A. MepHOBOH, H. A. Kopobhkobmm h 3. A. PaflKOBOfi. 

B cocTaBe HHTpy3HH OTMeaaroTca KHcabie rHdpnaHbie nopoabi c 
KceHoanTaMH KpoBaH, aM<})H6oaHTH3HpoBaHHbie ra66po-aHOpHTH c 
KBapueM h 6e3 KBapua, raddpo-aHada3bi c npH3Ma™aeCKH op htoboh 
CT pyKTypoft (nupOKCeHOBbte raddpo-aHopHTbi), oaHBHHOBbie, nHKpnTO- 
Bbie h TaKCHTOBue ra66po-ana6a3bi. MaKCHMaabHaa MHHepaaH3auHjr 
npHypoaeHa k TaKCHTOBHM ra66po-ana6a3aM 

MHTpy3UH Me cto pooKdenuH HopuAbCK II. MecTopo>KaeHHe Ho- 
pnabCK II pacnoaoweHO Ha cToaoBoft B03BbimeHHOCTH, aaHHMaiomefr 
ceBepo-BOCTOaHufi yroa HopnabCKoro naaTO. CeBepHaa h IO)KHaa hh- 
Tpy3HH — aea Handoaee KpynHux HHTpy3HBHbix Teaa, k kotopmm 
npHypoaeHa HaHdoaee HHTeHCHBHaa MHHepaaH3auHa. noaodHo HHTpy- 
3 hhm ropbi PyaHOfi npocTHpaHHe hx o6mee — ceBepo-BOCToaHoe — h 
aeacaT ohh Ha oaHoil aHHHH CeBepHaa HHTpy3HH b nonepeaHOM ceae- 
hhh HMeeT (})opMy aaannca, aaHHHaa ocb KOToporo naaaeT Ha ioro-Bo- 
ctok yroa HanaoHa noBepxHOcra KOHT3KT3 co ctopohm BHcaaero do- 
Ka Kpyae, aeM co CTOpOHbi aewanero. B ceBepHoft aacTH HHTpy3HH 
ae>KHT b aeBOHCKHX oTao>KeHHfix, k iory noaHHMaeTca noa yraoM 20° 
h y io>KHofi CBoeft rpaHHUW pa3MemaeTca ywe b TyHryccKOH cepHH h 
b aaBax nepBoro h BToporo ByaKaHaaecKHx uHKaoB Tpnaca. 

$opMa h ycaoBHa 3aaeraHHH IO>khoh HHTpy3HH b o6meM aHaao- 
rnaHbi CeBepHoft, ho OHa noaHHMaeTca He b kokhom, a b ceBepHOM 
HanpaBaeHHH, bctbhtch h, BepoaTHO, cbohmh bctbhmh coeaHHaeica c 
nocaeaHefi. KopHHMH OHa yxoaHT KodmeMy c HHTpy3HHMH HopnabCK I 
h ropbi MepHoft oaary. 

B CTpoeHHH HHTpy3Hfi yaacTByiOT, no aaHHMM B. H. PowKOBa h 
apyrHx, napOKceHOBbie raddpo-aHopHTbi, oaHBHHOBbie, nnKpHTOBbie h 
T aKCHTOBbie ra66po-aHa6a3W. Rbs nocaeaHHx aH(})(})epeHUHaTa aacTO 
nepeMewaiOTCH Meway codofi. B CTpoeHHH HHTpy3HH doabinoe Mecro 
33HHMaiOT o.THBHHOBbie raddpo-aHada3H h napOKceHOBbie raddpo-aHO- 

pHTbl. 

KpOMe OnncaHHblX Bbime, Ha CTOaOBOfi B03BbimeHHOCTH MeCTOpOJK- 
aeHHH HopnabCK II pacnoao>KeHbi aBe Hedoabinne CTpaTHijiHUHpOBaH-) 
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Hbie HHTpy3HH y ymeabH ypBaHiteBa h oaHa, BCKpuTaa cKBa*HHofi, 
Ha 3 anaaHOM cnaoHe ropbi TyaHHXH. Hx <})opMa 3aaeraHHH h cocTaB 
aH(j)$epeHUHaTOB HeaocTaToaHO hchm. 

MHTpy3UH zop 3y6 u MapKiueddepcKoit. K stoh HHTpy3HH npnypo- 
aeHO rop03y6oBCKoe Mecropo>KaeHHe MeaHO-HHKeaeBbix pya- HHTpy- 
3 hh pacnoaoaceHa b npearopbe naaTO, k ceBepo-3anaay ot ropbi 
IIlMHaTa. B OTanaHe ot onHcaHHbix paHee, stot xoHoaHT ae>KHT no 
npocTHpaHHio, a He no aHHHHM naaeHHH nopoa. Bhchhhh 6ok HHTpy- 
3 hh cMbiT, ho HHTpy3HBHOe Teao, cyan no HaanaHio BepxHHx aH(})(|)ej 
peHunaTOB, apoanpoBaHO He3HaaHTeabH0. 3anaaHbift h BOCTOaHufl 
KOHitbi HHTpy3HH npeacTaBanioT co6oh MomHbie pa3ayBbi, a cpeaHHH 
Macxb — y3Kyio nepeMbiaicy, coeaHHHKmi.yio sth pa3ayBbi. TaM, rae 
nopoau BHCnaero 6oKa coxpaHHancb, KpOBan HHTpy3HH cnoKOHHaa; 
noaga HepOBHaa — co BnaaHHaMH h noporaMH. XapaKjepHbi aaa hh- 
Tpy3HH KpyTbie SopTa, o6pa3yKmi.He c noaoroft noaBOH npHMbie, ho 
H ecKoabKO craa>KeHHbie b BepuiHHax yrau. 

lOro-BocTOHHaa aacTb HHTpy3HH ae>KHT b cpeaHeM, a ceBepo-3a- 
naaHaa — b BepxHeM aeBOHe. BepxHHM ropH30HTOM ropo3y6oBCKofi 
HHTpy3HH HBaaioTcH rpaHHTOBHaHbie rH6pHa»bie nopoabi, HHJKe aeacaT 
KBapucoaepjKauiHe ra66po-ana6a3bi h hophth, oaHBHHOBbie ra66po- 
ana6a3bi h ra66po-HopHTbi h o6oraui.eHHbie oaHBHHOM ra66po-aHa6a- 
3bi (pyaoHOcHbifi aH(})$epeHUHaT). 

ropcrpoeecKan umpy3un. PacnoaoweHa k BocTOKy ot Topo3y6oB- 
ckoh h k ceBepy ot 03 . Xloaroro. KaK h rop03y6oBCKaa, OHa BbiTaHy- 
Ta b ceBepo-3anaaHOM HanpaBaeHHH no npocrapaHHio nopoa- H3yae- 
Ha caa6o, ho no (JiopMe 3aaeraHHa h cocTaBy aHi}H})epeHUHaTOB 6aH- 
ace Bcero k HHTpy3HH rop 3y6 h MapKinefiaepcKoft. 

HHTpy3UH sopbt KpyzJiou. HaxoaHTca k iory ot ropbi HepHoft, B03- 
mo>kho coeaHHaeTca c pyaHOft HepHoropcKofi HHTpy3Heft. Cbohmh bh- 
xoaaMH OHa onoacuBaeT ropy Kpyrayio, noKa3biBaa 6aH3Kyio k naa- 
CTOBOMy Teay 4>opMy 3aaeraHna. MouiHOCTb b KpaeBoft aacTH 50 m, 
b ueHTpaabHOil — He onpeaeaeHa. V 6opTOB cao>«eHa nop(})HpOBOH 
ra66po-aefiKOKpaTOBofi rpy603epHHCT0ft nopoaoft, npH3M3THaecKHO(J)H- 
toboh cTpyKTypbi, nepexoanui,eft b ra66pOByio. Coaep>KaHHe cyabijw- 
a0B b stoh nopoae He3HaaHTeabHOe. 

KatiepKancKan UHTpy3un 3Ta HaH6oaee KpynHaa H3 caado ant})- 
<J)epeHUHpoBaHHbix HHTpy3Hft HopnabCKoro pyaHoro noaa HaxoaHTca 
b kokhoh aacTH KaflepKaHCKofi B03BbimeHH0CTii. no <})OpMe 3aaeraHHH 
HBaaeTca noaoroceKymnM xoHoaHTOM: b boctohhoh aacTH ae>KHT b 
H 3BecTHHKdx HH*Hero KapdOHa, a b 3anaaHOM HanpaBaeHHH nepexo- 
anT b nopoabi TyHryccKoft cepHH BepxHHe ropH30HTbi ee cao>KeHbi 
MHKponerMaTHTOM, MeciaMH rpydo3epHHCTbiM, hhjkhhc — oanBHHO- 
BbiMH ra66po-aHa6a3aMH. HadaioaaeTcH nepeMewaeMOcTb a«cJ)c})epeH- 
unaTOB. 

.HafiKH. B c})opMe aaeK 3aaeraiOT HHTepcepTaabHue h ToaeHTOBbie 
aHada3bi. Ohh ceKyT Bee nopoabi pafioHa, b tom nncae h pyaHHe rad- 
dpo-anada3bi h cyab(})HaHbie WHau. MomHOCTb hx peaKO npeBbimaeT 
10 m , oduHHO *e cocTaBaneT 1—2 m , HHOraa MeHee 1 m . no npocTH- 
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paHHio npocaewnBaioTcn Ha KnaoMeTpbi, cTporo coxpaHHH npHMoan- 
HefiHoe HanpaBJieHHe. 

HHTpy3HH, (JiopMa 3ajieraHHH KOTopux He ycTaHOBaeHa. Cioaa ot- 
hochtch HeKOTOpbie Heanc})(})epeHUHpOBaHHbie h caado ant})(})epeHUHpo- 
BaHHbie HHTpy3HH. 

HHTpysux eop ryduuxu u EpeaAOixa. Bbixoaa stoh HHTpy3nn npo- 
cjiewHBaiOTCH ot ropw .IlByropdon (ceBepHan qacTb eroaoBon bo3bh- 
uieHHocTH HopHJibCK II) noHTH ao lowHoro uiHpoTHoro KoaeHa p. Ep- 
raaax. 

B ueaoM HHTpy3Hfl 6jiH3Ka k naacTOBOMy Teay MepHanonaabHoro 
npocTHpaHHH, ho MecTaMH HMeeT ceKymne koht3ktu; OHa caado anc})- 
4>epeHUHpoBaHa h coaepwnT Hedoabiuoe kojihhcctbo cyabiJmaoB. 3a- 
na^Hee rpadeHa pyn. MeaBewbero HHTpy3HH He ycTaHOBaeHa. 

flaAdbiKOHCKaa Hedutpcpepem^upoeaHHaa 1iHTpy3u.fi. ,I(aaaNKaH- 
CKaa HHTpy3HH npocaewnBaeTcn b paBHHHHOH nacTH pyaHoro noan h 
b npearopbe naaTO ot 03 . /(oaroe ao p. XlaaawKaH. 3 to caMoe Kpyn- 
Hoe Teao pyaHoro noan, ecan doaee aeTaabHbie nccaeaOBaHHH He no- 
KawyT, hto 3aecb He oano, a HecKoabKO HHTpy3HBHbix Tea. OpHeHTH- 
pOBaHa OHa b uihpothom HanpaBaeHHH no npocTHpaHHio nopoa: bo- 
CTOHHan nacTb ee aewnT b hhjkhcm h cpeaHeM aeBOHe, 3anaaHa3 noa- 
HHMaeTcH ao HHWHero KapSoHa. 3HannTeabHa3 MomHOCTb h to, hto 
OH a 3aMemaeT doKOBbie nopoaw, no3BoanioT cnHTaTb ee xonoaHTOM. 

IJpoHue UHrpy3uu pydnoeo nojia. u HopUAbCKoeo pauona. Cpean 
aeBOHCKHx OTao>KeHHH pafioHa MecTopowaeHHH HopnabCK II h b ao- 
anHe p. HopnaKH HMeeTcn eme HecKoabKO HHTpy3Hfi TpannoB paaann- 
Hbix pa3MepoB h aaeMeHTOB 3aaeraHHH. 3 to ancKOpaaHTHbie Teaa, no 
(jjopMe 3aaeraHH3 dan3Kne k naacTOBbiM, caoweHHbie cpeaHe3epHH- 
ctwmh nopoaaMH c oanBHHOM h 6e3 Hero. OaHa HHTpy3HH, pacnoao- 
sceHHaa b ceBepHOn nacra MecTOpowaeHHH HopnabCK II, npeacTaBaa- 
eT codon KpyTonaaaiomee Teao, hOTopoe ceneTcn pyaHbiMH raddpo- 
anada3aMn. CKBawnHaMn nepeceneHbi HHTpy3HH, 3aaeraK>mne HH>Ke 
aeBOHa, ho Bonpoc 0 (JjopMe hx 3aaeraHHH h pa3Mepax nona ocTaeT- 
ch OTKpbiTbiM. Ilo-BHaHMOMy, 3aecb npeodaaaaiOT naacTOBbie 3aae- 
JKH'.' C TOMKH 3peHH3 MOp(|)OaOrHH HeaOCTaTOHHO H3yneHbI H HHTpy3HH 
3anaaHofi h neHTpaabHon nacTen HopnabCKoro naaTo, ho, HecoMHeH- 
ho, cpean hhx ecTb n xoHoaH T bi. HMaHranHCKoe pyaHoe noae no neT- 
porpaiJmnecKOMy cocTaBy HHTpy3HBHbix TpannoB n (JjopMe nx 3aaera- 
hhh HHneM He OTannaeTCH ot HopnabCKoro. PyaoHOCHbie raddpo-ana- 
6a3ti 3aaeraiOT b aeBOHCKnx oTaoJKeHHHx. 


B03PACTHbIE B3AHMOOTHOIIIEHHfl 
H yCJ10BH5I 0BPA30BAHHJI HHTPV3HH 

Ecan npnHHTb, hto naacTOBbie 3aaewn neTporpa<}>HHecKH oaHOpoa- 
hhx TpannoB HopnabCKoro pafioHa npnHaa-'ieJKaT k oanon c|)a3e Mar- 
M3TH3M3, to B03pacT aadpaaopoBbix nop<})HpHTOB aoaaceH aarapo- 
BaTbeH He paHee, neM TpeTbHM ByaKaHnnecKHM UHKaoM Tpnaca. Oa- 
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Hano B03M0JKHU h HeoaHOKpaTHbie BHeapeHHH MarMbi oanHaKOBoro 
cocTaBa, nan sto HadaioaaeTcn npn 3(})(j)y3HHx. B stom caynae bo- 
npoc 0 B03pacTe neTporpa^nnecKH oaHOpoaHbix nopoa eme Soaee 
caoweH n lie mojkct 6biTb peuieH noaeBbiMn MeToaaMH. 3 to we mojk- 
ho cKa3aTb n 0 THTaH-aBTHTOBbix ana6a3ax, BCTpeneHHbix b TyHryc- 
ckoh n ByaKaHoreHHon cepnax. TaaBHOii HHTpy3HH sthx nopoa, 3aae- 
raromeft Ha rpaHime KapdoHa n nepMn, npHnHCUBaeTca nepMCKnfi B03i 
pacT; a-'in nepMCKHX aaB Towe xapaKTepHO npHcyTCTBne THTaHHCToro 
aBrnTa. B oTHomeHnn aoaepnTOB Kappy ZIio-Toht (1957) npnrnea k 
BUB oay, nro (JiopMHpOBaHHe cnaanTOB nponcxoanT cHH3y BBepx. ITo- 
BbmieHne cTeneHH pacKpHCTaaan3annH b naacTOBHX 3aaewax Tpan¬ 
noB HopnabCKoro panoHa k HH3y pa3pe3a noaTBepwaaeT sto npeano- 
aoweHne. 

TaKHM odpa30M, B03pacT naacTOBbix 3aaewen b HopnabCKOM pya- 
hom noae He mowct dbiTb ycTaHOBaeH aocTaTOHHo tohho. Mto KacaeT- 
c3 xoHoanTOB, to 06 nx oTiiocnTeabHOM B03pacTe n HnwHeil rpaHnne 
BpeMeHn BHeapeHHH MarMbt hmciotch doaee onpeaeaeHHbie aaHHwe. 
TaK, pyaHan HHTpy3nn HopnabCK I cpe3aeT THTaH-aBrnTOBue nop^n- 
pHTH n hhjkhioio 3aaewb aadpaaopOBux nop^npnTOB. Ee ano4)H3bi, 
caoweHHbie nnpOKceHOBbiM raddpo-anopnTOM, aocTnraiOT nocaeaHero 
ropH30HTa aaB nepBoro TpHacoBoro ByaKaHnnecKoro nnKaa; HHTpy3H3 
HopnabCK II noaHHMaeTcn Bbime Ty(^(J)HTOB, 3aaeraiomHX Ha miKpn- 
tobhx noptJmpHTax. CaeaoBaTeabHO, BHeapeHne pyaoHOcnux HHTpy- 
3 hh HopnabCKoro pyaHoro noan nponcxoanao nocae H3anHHH3 nnK- 
pHTOBbix aaB h (J)opMHpoBaHH3 cHaaoB aadpaaopoBUx nopipHpHTOB h 
THT aH-aBrnTOBbix anada30B, ho He paHee TpeTbero TpHacoBoro Byana- 
HnnecKoro nHKaa. Caadoan^n^epeHUHpoBaHHbie xoHoanTbi ueHTpaab- 
hoh nacTH HopnabCKoro naaro, saaeraiourne b BepxHnx ropn30HTax 
ByaKaHoreHHofl cepHH, othochtch k o6pa30BaHH3M nocaeaHnx 3TanoB 
ByaKaHHHecKofi aeHTeabHOCTH b paiioHe. 

B npeaeaax pyaHbix noaen HopnabCKoro panoHa cymecTByeT Tec- 
HaH npocTpaHCTBeHHan cB33b Meway an(})c})epeHUHpoBaHHbiM n Hean^)- 
(jiepeiuiHpoBaHHbiMH HHTpy3H3MH. MHHepaaorHnecKHft cocTaB nocaea- 
hhx 6aii30K k cooTBeTCTByiomn m am})(})epeHUHaTaM pyaHbix xoHoaH- 
TOB ; CymecTBylOT n caadoantJi^epeHUHpoBaHHbie HHTpy3HH c Hedoab- 
mon MHHepaaH3anHen, npeacTaBamouine codon nepexoaHyio 4>opMy 
Meway aByMH THnaMH HHTpy3HBHbix TpannoB. Bee 3to cBHaeTeabCT- 
ByeT 0 tom, mto Bee noaHOKpncTaaaHnecKHe nopoaw pyaHoro noan 
HMeiOT odurnfi MarMaTnnecKHfi onar n dan3KH Meway codofi no Bpe- 
MeHH odpa30BaHH3. no xapaKTepy HadaioaaeMbix koht3ktob pyaHbie 
HHTpy3HH noMTH Bceraa Moaowe HeancJi^epeHnHpoBaHHbix raddpo- 
anada30B; odpaTHaa KapTHHa HadaioaaeTCH peano. Ho ceKymne koh- 
TaKTbi HadaioaaioTca h Meway an<})(})epeHUHaTaMH oaHofl HHTpy3HH n 
ohh, caeaoBaTeabHO, He MoryT caywHTb aoKa3aTeabCTBOM 3HanHTeab- 
Horo pa3pbiBa bo BpeMeHn odpa30BaHH3 HHTpy3HBHbix TpannoB oaHO- 
ro KOMnaeKca. 

CaMbIMH MOaOaWMH HHTpy3HBHblMH nopoaaMH paHOHa 3BaflK)TCH 
^nada30Bbie aanKH, ceKymne pyaHbie HHTpy3HH n cyab^naHbie WHau. 
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y c ji o b h h 06pa30BaHHH HHTpy3HBHbix TpannoB. 
IljiacTOBue 3aJie«H TpannoB b Hopn^bCKOM pafioHe, KaK ywe yKa3W- 
Banocb Bbioie, 3aHHMaK)T nwiuaAH, H3MepneMbie cothhmh h TbicHHa- 
MH KBaflpaTHbIX KHJIOMeTpOB npH MOIUHOCTH HHTpy3H0 flO HeCKOJIbKHX 
aecHTKOB MeTpoB. Ohh He 3aMemaiOT, a pacKJiHHHBaioT SoKOBbie no- 
poabl H, 6yayHH npHypOHeHbl K Me>K<})OpMaUHOHHblM KOHTaKTaM, hb- 
JIHIOTCH B OflHHX CJiyHaHX CTpOrO KOHKOpflaHTHbIMH TeJiaMH, B Apy- 

fhx — BeTBHTca, nepexo,nH H3 o^Hoft hojiocth b apyryio. Hx Mexa- 
HH3M 06pa30BaHHH o6T>HCHeH <t>. K). JleBHHCOH-JleCCHHrOM H ero co- 
TpyflHHKaMH (1932) h K). K. XUeBaHOBCKHM (1941). IIpHHHMan rnno- 
xe3y «rH,apocTaTHHecKoro oSMeHa MecTaMH», cJieayeT, oflHaKO, OTMe* 
THTb, hto MarMa He 6bua naccHBHon: pacKJiHHHBaHne nopoa nponcxo- 
flH^o He TOJibKo noa ee HanopoM, ho h npn ynacTHH ra30B, KaK sto 
mojkho npe^noJiaraTb b othohichkh THTaH-aBrHTOBUx flna6a30B. 

XoHOJiHTbi npHHa,aJie>KaT k rnny cySBy^KaHOB, hjih «MaJibix HHTpy- 
3H0» Ohh hbjuuotch flHCKopaaHTHUMH TejiaMH, noJio>KeHHe kotopux 
b pa3pe3e npoayKTHBHOro aTawa HejKOHTpOJiHpyeTCH HH_4*H3HHecKH- 
MH CB0HCTB3MH BMemalOmHX HOpOA, HH T eKTOHH SCCKHMH CTgy^KTy^a- 
MH.“HMofopwe H3 HHX (HopfiJibCK ITT MoryT 6biTb ofHeceHbi k THny 
TpemuHHbix HHTpy3H0 10>KHee Hopn/ibcKoro paftoHa, b 6acce0He 
p. KypefiKH, MeaHO-HHKe^ieBoe opyaeHeHHe npnypoueHO k aa0KOo6pa3- 
HblM nHKpHTOBbIM H TpOKTOJIHTOBbIM TeJiaM (YpBaHueB, 1959). B no- 
nepeiHOM ceneHHH xoHOjiHTbi b oahhx cJiynanx noKa3biBaioT Kopbrro- 
o6pa3Hyio 4>opMy HHTpy3HH, b apyrnx — cnaiomeHHoft Tpy6a; 

B HeKOTOpbIX HHTpy3HHX OT KpyTbIX fiOpTOB OTXOflHT KOpOTKHe anoigH- 
3H (cm. pnc 2) XapaKTepHOH ocoSeHHocTbio xohojihtob, oT^HHaiomeH 
HX OT IUiaCTOBblX HHTpy3H0 paHOHa, HBJIHeTCH TO, HTO OHH He paCKJIH- 
HHBaiOT, a nojiHOCTbio 3aMemaiOT gOKOBbie nopOflM, He Hapyuiaa aJie- 
MeHTOB 3aJieraHHH nocaeAHHX, SyayuH KaK 6bi «BCTaBjieHH b roTOBbie 
K3MepH» (KopoBHKOBa, J952, 1955; ToflJieBCKHH, 1959), BbiceneHHbie 
flO BHeapeHHH HHTpy3HH. 

Ecjih npHHHTb, hto HaH6oaee BepOHTHbiM HanpaB^eHHeM ABHwe- 
hhh MarMbi, 3anoJiHHBiueH KaMepw, 6 wjio ABHweHHe cHH3y BBepx, no 
HanpaBJieHHtO AJIHHHOfi OCH HHTpy3HH (HTO COMacyeTCH C nepBHHHbl- 
MH TeKCTypa mh TeneHHH), to mu noayHHM cxeMy (JjopMHpoBaHHH hh-j 
T py3H0, H3o6paa<eHHyio Ha pnc. 3. 

H3 CXeMU BHflHO, HTO «KOpHH» HeCKOJIbKHX HHTpy3H0 CXOAHTCH B 
oflHOM ueHTpe, ot KOTOporo flBHJKeHHe MarMbi npOHcxoflHTO no paan- 
aJibHbiM HanpaBjieHHHM. B HopnabCKOM pyaHOM noJie hmootch tph 
ueHTpa o6pa30BaHHH xoho^htob: h 3 oflHoro hcxo^ht HHTpy3HH Ho- 
pHflbCK I, Hopn/ibCK II H HepHoropcKaH, H3 BToporo — ceBepHbie hh- 
Tpy3HH Hopn^bcK II, conKH T3U h h 3 TpeTbero — TopcTpoeBCKaH, 
ropo3y6oBCKaa h HHTpy3HH ceBepHoro Mbica r. Py^HOH. Ha^Hnne 06 - 
ijjhx ueHTpoB o6pa30BaHHH flH(J)cl)epeHUHpoBaHHWx onaroB nponcxo- 
flHJio no KaHa^iaM By^KaHnnecKHx annapaTOB neHTpa^bHoro Tnna. 
BepOHTHO, B 3T0M 3aK^K)HaeTCH OCHOBHOe OTJIHMHe (J)OpMHpOBaHHH 
HopHJIbCKHX pyflOHOCHbIX HHTpy3H0 OT n^aCTOBblX 3a^eJKeft, HB^HIO- 
mnxcfl aHaJioraMH TpemHHHbix h3^hhhhA. 


B CBH3H C H3flO)KeHHbIM BblUie, HHTepeCHUM HBJIHeTCH Bonpoc 06 
o6pa30BaHHH KaMep XOHOJIHTOB. KaK H3BeCTHO, cnOCOSbl 3aB0eB3HHH 
MarMoft npocTpaHCTBa b 3eMHoft KOpe no HacTOHuiero BpeMeHH npea- 



Phc. 3. CxeMa (j>opMHpoBaHHa HHTpy3iifi HopnabCKOro pyflHoro noaa 

/ — pyflKaHoreHHaa cepaa, ? — TyHryccKpa cepHa. 3 —hhjkhhH Kap6oH. 4 — ae 
BOHCKH6 OTJtOHteHHS, S — HeflH<J><J)epeHUHpoBaHHhie h caa6o flH<t><pepeHUHpoBaH- 
Hbie HHTpy3HH TpannoB; 6 — reKTOHHTw Bonbuioro rpaoena, / copoci" 

3 — HanpaBvieHHe flBHJKemia MarMtJ aH({iil)epeHUHpoBaHHbix HHTpy3Hfl 
Horpyaia: / - KaflepKaucKaa; // — ropo3y6oBcaaa. /// — flaaabiKaHCKaa; 

IV— TopcxpoeBCKan, V — cohkh T3U. VI — ymejiha ypsaHueBa; VII — CeBei 
Hbift Hue ropu PvflHoA; VIII H IX — HopaabcK II; X — HepHoropcaa; 
A/ - ropw KpyTBO*; X//- HppHBbcK I; XIII - rop ryflaaxH h EpraJian; 

' XIV — HeAH(t>4>epeHpHpOBaHHaa HHTpy3HH HopHJIbCK II 


CTaBJiniOT oaHy H3 Han6oJiee cjiowhux npo63ieM b neTpo^ornn. 3 to 
npewfle Bcero othochtch k SaTOJiHTaM h cySByjiKaHaM THna HopH^ib- 
ckhx HHTpy3H0, t. e. k TeflaM, MarMa KOTOpbix npn BHeapeHHH He bh- 
3biBaeT MexaHHHecKHx fle^opMaunft b onpywaiouieft ee cpeae. OopMa 
xoho3ihtob, hx ceKymee no^oJKeHHe b HeoflHOpoaHoft (gnsiwecRofi cpe- 
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ae, ueTKHfi cpe3 BMemaioiunx nopoa no KOHTaKTaM HHTpy3H0, Haanane 
apynTHBHbix dpexanfi b xpoBae, a MecTaMH h b noaBe HexoTopbix hh- 
Tpy3nfi, cBHaeTeJibCTByiOT 06 o6pa30BaHHH xaMep npn yaacTHH Bya- 
KaHHMeCKHX B3PUBOB. 

rnnoTe3a 3xcna03HBH0ii npnpoabi xaMep HopnabcxHx xohojihtob 
BcrpeaaeT 33TpyaHeHHH npn o&bHCHeHHH noaororo 3aaeraHHH HHTpy- 
3HBHbix Tea. Ecjih aa>xe yaecTb nocrpyaHbie H3MeHeHHH crpyxTypbi 
paiiOHa (b aacTHOcra, npoceaaHHe aHTHxaHiiaabiibix cxaaaox 3a 
caeT aH3T>iOHKTHBHbix ancaoxauHH), nepBOHaaaabHHH yroa noaocTH 
He MOweT 6 wTb 6 oaee 12—15°, MaxcHMyM — 20°. 3to 6jih3ko k Ha- 
KJIOHV CTeHOK HeKOTOpbIX TpydOK B3pbIBa (TpySKH ApH30Hbl, no onn- 
caiinio Xaxa, HMeiOT yroa HaxaoHa ctchok 25°, BopoHKa Pnca —■ 9— 
15°). MoaiHO npeanoaaraTb, hto o6pa30BaHHe b ccpepe ByaxaHa 6 o- 
XOBblX HHTpy3HH B XOpeHHbIX nOpOaaX BbI3B3HO Tay 6 HHOH B3pbIBOB, 
a noaoroe 3aaeraHne HHTpy3HBHbix Tea — HaananeM paanaabHbix 
TpemHH, cayjKHBuinx b MOMeHT B3pbiBa aiiHHHMH HaHMeHbuiero conpo- 
THBaeHHH. HanSoaee xpynHan b HopnabcxoM pafioHe aHtpcpepemiH- 
poBanHan HHTpy3nn Hopnabcx I paciuMpneTCH b HanpaBaeHHH boc- 
CT3HHH, hto cooTBeTCTByeT H3BecTHbiM onbiTaM Z(o 6 pe H BOOSme npo- 
HBaenHio B3pbiBn0H fleHTeabHOCTH. He caynaflHbiM HBaaeTCfl cOBna- 
aeHHe aaHHHOH och xoHoanTOB c raaBHWMH HanpaBaeHHHMH TpemHHO- 
BaTocTH b pafioHe (cm. pHc. 1 h 2). BepoHTHO, cymecTByxjT aHaaorn 
b o6pa30BaHHH xoHoanTOB Hopnabcxoro THna ByaxaHOB-caTeaanTOB. 

A. T. BeTexTHH (1953), roBopa o rnnoTe 3 e rapotp. B. JI. CTenaHO- 
Ba 06 axTHBHOH poan xaopa raaoreHHbix nopoa naaeo3oa b o6pa30- 
b3hhh >xeae3opyaHbix MecTopojxaeHHH Cnfinpcxofi naaT^opMbi, can- 
TaeT, hto meaoHH coaeHOCHbix OTaoJxeHHft Moran 6biTb ycBoeHbi 6a-i 
3aabTOBofl MarMoft c ocBoCojxaeHHeM xaopa, xotopwh mot npnodpe- 
cth Bbicoxyx) ynpyrocTb, aocTaToa h yx) aaa o6pa30BaHHH Tpydox 
B3pbIBa. K STOMy MOJXHO AOSaBHTb, MTO HCTOMHHXOM ra30B, XpOMe 
CBOHCTBeHHux caMoft 6a3aabTOBOH MarMe, Moran caysxHTb h fiHTyMw, 
pacnpocTpaHeHHbie b mopcxom naaeo3oe, a Taxwe boah, OMbiBaio- 
mne 6 oxoBbie nopoaw. Ecan npeanoao>xeHHe A T. BeTexTHHa npa- 
BnabHO, to npnypoHeHHOCTb MeaHO-HnxeaeBHx MecTOpo>xaeHHH Ho- 
pHabcxoro pafiona x BepXHHM ropH30HT3M Mopcxoro naaeo30H h ne- 
pexpbiBaromHM hx nopoaaM HBaaeTCH He Toabxo 3MnnpHaecxH ycra- 
HOBaeHHbiM cjjaxTOM, ho HMeeT h TeopeTHnecxoe o 6 T>HcHeHHe. 

CymecTByx)T, caeflOBaTeabHO, o 6 iime aepTbi b 06pa30BaHHH xhm- 
SepanTOBbix TpySox, MaiMaTHaecxofi h rnapoTepMaabHOH xoHueHTpa- 
Uhh MeaHO-HHxeaeBbix cyabcjwaoB h rnapOTepMaabHbix MecTopojxae- 
hhh >xeae3Hbix pya ChShpcxoh naaTcpopMbi. HMeeTCH, BeposiTHO, h 
o6ihhh xOHTpoab peraOHaabHofl TexTOHHXH h aoxaan3auHH sthx no- 
ae3Hbix HcxonaeMbix. Flo O E. OtjxjmaHy (1959), bto 6 yayT Hapy- 
uieHna, aocTHratomne 30Hfai MarMbi, orpaHHaHBaximHe TyHryecxyx) 
CHHexaH3y. 


MOP'POJlOrHfl H CTPYKTyPA HHTPy3HH HOPHJlbCK I 

HHTpy3HH Hopnabcx I npeacTaBaaeT co6oft Teao, BbiTaHyroe b 
CeBepO-BOCTOHHOM HanpaBaeHHH C OTHOUieHHeM aJIHHW, UlHpHHbi H 

moihhocth, paBHbiM 120 : 12 : 1. 

B ceBepHofi h koxhoh aacTax HHTpy3na HMeeT MepHanoHaabHoe 
nanpaBaeHHe, a b cpeaHeft aacTH, cocTaBaax)meH noara noaoBHHy ee 
aaniibi, — ceBepo-BocToaHoe (pnc. 4). B BepxoBbax pya. YroabHoro h 



Phc. 4 Hush H«rpy3HH HopHJibCK I h 6oraTHe pyau b nHKpHTOBOM 
h tbkchtobom flHijxpepeHUHaTax 

a— 3anaAHaa BeTBb HHTpy3HH, 6 — BocTOMHaa B&TBb HHTpysHii, a — bopohko- 
o6pa3Hax BnafliiHa b no'tBe HHTpysHH, a —6opo3AOBaa enaAHna 
/ — «oKHa» b HHTpy3HH (nvjieBbie mouihocth Hiixpy3HH), 2 — OoraTbie pyau 
b nHKpHTOBbix ra66po-AHa6a3ax, 3 —^OoraTbie pyAU b TaxcinoRux ra66po- 

no ceBepHOMy h BOCToaHOMy cxaoHy ropbi PyaHOH OHa BbixoaHT Ha 
noBepxHOCTb h coctoht H3 asyx BeTBeii, pa3o6meHHbix nan ace coean- 
hhiouihxch MaaoMouiHbiMH nepeMbiaxaMH. 06e bctbh o6pa3yroT xo- 
pwTOo6pa3Hoe Teao c xpyTMMH 6opTaMH h MaxcnMaabHbiMH moiuho- 
cthmh b MecTax neperH6a ot noaorofi aacTH x xpyTOMy 6opTy. K)>x- 
Hee o6e bctbh coeaHHHKJTca b oano Teao, HMex>mee BHa unaHHapa, 
cnaxjmeHHoro b BepTHxaabHOM HanpaBaeHHH. MaxcHMaabHbie moui- 
hocth ycTaHOBaeHbi: Sanace x BOCToaHOMy 6opTy, 3aTeM (KJJxnee) b 
cpeaHefi aacTH nonepeaHOro ceaeHHH HHTpy3HH h y K)jxHoii rpaHHUbi 
MecTopojxaeHHH, 6an)xe x 3anaaHOMy 6opTy. 
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HHTpy3HBH0e Tft/IO IiepeCeKaeT OCb HopHabCKOfi CHHKaHHaabHOK 
cTpyKTypw h pacnoaoaceHO Ha ceBepe b boctohhom Kpbiae CKaaaKH, 
Ha Kjj-e _ B 3anaflHOM. B ioro-3anaaHOM HanpaBaeHHH oho norpy- 
waeTCH noa yraoM 5—6°, HeacoabKo Kpyne BMemaiomHX nopoa 3a- 
naflHoro Kpbiaa CKaaaKH, HMeiomeft 3aecb iiohth MepnanoHaabHoe 
npocTHp^HHe. B pe3yabTaTe nepeceneHHSi och CKaaaKH h pa3HHUbi b. 
yrae nafleHHH c BMemaiomHMH nopoaaMH Ha ceBepe KpoBaeii HHTpy- 
3HBHoro Teaa cayacaT HHacHHe noTOKH TOJieHTOBbix aHa6a30B, a nou- 
BOH — aaSpaaopoBbie noptJjHpHTbi h cnnjiHTbi; Ha lore b KpoBJie net 
waT flBynojieBomnaTOBbie nopipHpHTbi, b noHBe — THTaH-aBrnTOBbi& 
AHa6a3bI H BepXHHe r0pH30HTb! pyaHHHCKOfi CBHTbt TyHryccKOH cepHH. 

Ha <{)OHe oSrnero norpyaceHHH HHTpy3HH b ioro-3anaaHOM HanpaB¬ 
aeHHH b ee nonBe pe3Ko BbiaeasnoTca aee raySoKne BnaflHHbi (cm. 
PHC. 4): 0AHa H3 hhx HaxoflHTca b loacHoft nacTH boctohhoh bctbh 
HHT py3HH H HMeeT BHfl BOpOHKH flHaMeTpOM 600—700 M H raySHHoft 
150 m, BTopan — b loacHoft nojioBHHe HHTpy3HH H npeacTaBaaeT co-> 
Soft 6op03iiy IHHpHHOft 600 — 700 M, AJIHHOft OKOaO 2000 M h raySHHofr 
ao 150 m. HanpaBjieHHe 6opo3aw coBnaaaeT c aaHHHori cTopoHoft hh- 
Tpy^HH. y iohchoA rpaHHUbi MecT0p03«aeHHH HaMenaeTCH TpeTbH Bna- 
aHHa, no (popMe aHaaorHHHaa BTopoft. Kpobjih HHTpy3HH Soaee poB- 
Han, cnoKOHHaa. 

PyaoHocHbie HHTpy3Hn HopnabCKoro paftoHa hmciot pe3Ko Bbipa- 
HceHHyio nceBaocTpaTH(J)HKauHK) h coctoht h 3 HecKoabKHx neTporpa- 
(JjHHecKH OTaHHHbix apyr OT apyra an^^epeHunaTOB, pacnpocTpaHHio- 
uihxch no Bceft nan nowTH no Bceft hx naomaan, oanH Haa apyrwM. 
B 1941 — 1944 rr. rpynna reoaoroB bo raaBe c B. K. KoryabCKHMv 
(H. A. KopoBHKOB, A. E. HeaioSHH, B. C. ZUwapeB) pacnaeHHaH py- 
aoHocHyio HHTpy3HK> HopnabCK I. ri03JKe M. H. ToaaeBCKHM (1959j) 
BBeaeHo noHHTHe «neTporpac|)H«iecKHe ropH30HTbi» aH(t»(J)epeHnHpoBaH- 
Hbix HHTpy3nfi paftoHa. fleTporpatJiHHecKHe ropn30HTbi <J>HKCHpyior 
oSiuhA aaa paftoHa naaH crpoeHHH cTpaTH^HUHpoBaHHbix HHTpy3HB- 
Hbix Tea h BMecTe c TeM noMoraioT BbiHBaaTb ocoSwe, HHanBHayaab- 
Hhie nepTbi Kaacaoro H3 hhx. 

Pa3pe3 HHTpy3HH HopnabCK I npeacTaBaeH caeayiomHMH nopoaa- 
MH (cBepXy BHH3): apyTHBHOft SpeKMHeft, BepXHHM TaKCHTOBUM ra6- 
6po-ana6a30M, nnpoKceHOBbiM raSSpo-anopHTOM, oanBHHOBbiM ra6- 
6po-ana6a30M, nHKpHTOBbiM ra66po-ana6a30M h TaKCHTOBUM ra66po- 
ana6a30M. 

SpytiTuenaa 6peKHUn coctoht H3 yraoBaTbix oSaoMKOB ranHHCTbix; 
h rpa(j)HTH3HpoBaHHhix yraHCTbix caaHneB, c ueMeHTHpoBaHHbrx ana- 
_6a3-nerMaTHTOM. Hctomhhkom ocaaoHHoro MaTepnaaa cayacnT Heac- 
CHMHjiHpoBaHHaH naCTb Ty4)(J)HTOBoro ropH30HTa, 3aaeraiomero b oc- 
HOBaHHH aBynoaeBomnaTOBbix nop(J)HpnTOB, hto xopouio npocaeacn- 
BaeTca no nonepeanuM reoaornnecKHM pa3pe3aM MecropoacaeHHH, 
Tan KaK apynTHBHaa SpeHKHH ocraeTCH npnMepHO Ha ypoBHe ropH30H- 
Ta Ty<{)(j)HTOB. B ceBepHoft nacfH MecTopoacaeHHH, rae KpoBaa HHTpy- 
3 hh noaHftMaeTca Bbirne Toamn aBynoaeBOinnaTOBUx nop^npHTOB, 
spynTHBHofi SpeKHHH HeT, ho na tom ace ropH30HTe b HH»ceaeacameM 


aH^xpepeHHHaTe BCTpenaiOTCH KceHoanTbi rpa^HTa n rpa<})HTH3HpoBaH- 
Hbix caaHneB, HHoraa 3HanHTeabHbix pa3MepoB. 

KpynHbie KceHoanTbi hmciot Te ace aaeMeHTbi 3aaeraHHH, hto h 
BM euraiomHe HHTpy3Hio nopoabi. MomHoeTb apynTHBHofi SpeKHHH He- 
nocTOHHHa: MecTaMH 3Ta nopoaa oTcyTCTByeT, a HHoraa oSaoMOHHbift 
MaTepnaa crpyaceH n Toraa MomHoeTb ee aocraraeT 18—20 m, b to 
B peMa KaK MouiHocTb Ty^MpHTOB He npeBocxoaHT 3—4 M. 

Bepxnuu TCiKcuToebiu ea66po-dua6a3 npeacTaBaeH aHa6a3-nerMa- 
THTaMH n rpy6o3epHHCTbiM ra66po, nopoaoo6pa3yiomHMH MHHepaaa- 
« MH KOTOpbIX HBamOTCH npeHHTH3HpOBaHHblft H neaHTH3HpOBaHHblft oc- 

t HOBHofi naarnoKaa3 n aM(pn6oan3HpoBaHHbiH n xaopnTH3HpoBaHHbift 

nHpoKceH (aBmT, peace anoncHa). 3 th nopoabi cocTaBaaioT 3,6% 
oS-beMa HHTpy3HH MontHOCTb HX HenOCTOHHHa: OT HeCKOabKHX MeT- 
POB ao 15—20 m. 4acT0 ohh hmciot tpopMy anH3 h acna. Byaynn npo- 
jfyKTOM HaHSoaee no3aneft 4>a3bi KpHCTaaan3auHH HHTpy3HH, BepxHne 
TaKCHTOBbie ra66po-aHa6a3H hmciot ceKymne KOHTaKThi c hhhchhmh 
aH^xJjepeHUHaTaMH. B cpeaHefl nacTH MecTopoacaeHHH MomHoeTb rpy- 
6o3epHiicToro ra66po aocTHraeT 75 m, npn stom ra66po cpe3aeT nan 
BbiTecHneT nnpoKceHOBbift raSSpo-anopHT h oanBHHOBbift ra66po-aHa- 
6aa 

nupoKcenoebtil za66po-duopur coctoht H3 roaySoBaToro npeHH- 
TH3HpoB3HHoro aa6paaopa h OTHOCHTeabHO cBeacero nHpoKceHa; b 
HHHCHeft nacTH caoH cnopaannecKH BCTpeaaeTCH oaHBHH. B HeKOTopbix 
pa6oTa\ 3Ty nopoay no cTpyKTypHOMy npH3Haicy Ha3MBaioT npH3Ma- 
THaecKH ocpHTOBbiM ra66po-aHa6a30M. Cpean ochobhoii cpeane3epHH- 
cToft Maccw BCTpenaioTCH rpy6o3epHHCTne, nerMaTonaHbie oSocoSae- 
- iijHH h BHaHbie neTKO acnabi. npnypoHeHbi ohh k BepxHeft Mac™ aH(J>- 
$epeHiinaTa HaSaioaaioTCH ano<J)H3bi nHpoKceHOBoro ra66po-aHopH- 
Ta b HHaceaeacamne aHc})4)epeHnHaTbi h b SoKOBbie nopoaw; Ha ceBe- 
po-3anaaHOM noSepeavbe XaHTaftcaoro 03epa sth nopoabi BCTpeneHbi 
b Bnae caMocTOHTeabHbix HHTpy3HH. MoiHHOCTb hx Ha MecTopoacae- 
hhh HopnabCK I ot 0 ao 140 m. nepexoa k oaHBHHOBbiM ra66po-aHa- 
6a3aM nocTeneHHbift 

OAueuHoebid za66po-dua6a3 HBaaeTca aapoM HHTpy3HH. Mom- 
HOCTb 3 toh nopoabi Soaee nocTOHHHa b cpaBHeHHH c onncaHHbiMH 
Bbirne aH^tpepeHUHaTaMH; OTcyTCTByeT antjapepeHiiHaT ToabKo Ha oa- 
hom ynacTKe MecTopoacaeHHH, rae oh cpe3aeTca rpy6o3epHHCTWM 
ra66po. Coctoht oaHBHHHOBbift ra66po-aHa6a3 H3 ochobhoto naarno- 
Kaa3a, nHpoKceHa h oaHBHiia; b HnacHeft nacTH caoa noHBaHeTca 6 ho- 
tht. CTpyKTypa nopoabi nofiKHaoo4»HTOBaH, peace o^HTOBaa. Koh- 

T3KT C nHKpHTOBHMH ra66pO-aHa6a3aMH pe3KHft H aOCTaTOHHO HeT- 
khA aaa BH3yaabHoro onpeaeaeHHH. OaHBHHOBwft ra66po-aHa6a3 — 
nanSoviee cBeacan nopoaa b pa3pe3e HHTpy3HH. 

riuKpuToebiu ea66po-dua6a3 npeacTaBaneT co6oft TeMHyio, noiTH 
nepHyio cepneHTHHH3npoBaHHyio nopoay c peaKHMH KpynHbiMH cBeT- 
abiMH KpncTaaaaMH naamoicaasa. Coctoht H3 ochobhoto naarHOicaa- 
3a, MarHe3HaabHoro oanBiina (25—60%), nnpoKceHa (15 — 20%) h 
HeSoabuioro KoannecTBa SHOTHTa. XapaKTepHUM npH3H3KOM nHKpn- 
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TOBoro raddpo-anada3a HBaneTCH cerperauHOHHaa CTpyKTypa 
(H. M. rofljieBCKHH, 1959!), odycaoBaeHHafl doabuiHM koahmcctbom 
npoTOBbiaejieHHH oaHBHHa b HflHOMop^)Hbix 3epHax, pacnOJIOHCeHHbIX 
nyanaMH. Cpean pyaHux MHHepaaoB HadamaaeTCH xpomht (ao 1,5%). 

He MeHee ranHHHa TaKHte aHH30TporiHa aToro AHt^epeHuHaTa,. 
Bbi3biBaeMaa nepeaoBaHHeM doraTbix oahbhhom h cymecTBeHHO noae- 
BomnaTOBbix caoeB, npeacTaBasnoiuHX codon nepBHMHHe TencTypu 
TeMeHHH. 

y iojkhoh rpaHHUH pa3BeaaHHOH naomaan MecTopowaeHHH Man- 
CHMaabHaa MomHOCTb nHKpHTOBoro raddpo-AHada3a (JjHKCHpyeTca y 
3anaaHoro dopTa HHTpy3HH, rae raaBHan Macca aH^^epeHUHaTa BMe- 
CTe c HHTpy3Heii HanaoHeHa k BocroKy; ceBepHee BbicoKne moiuhocth 
CMemaiOTca b cpeaHioio nacrb HHTpy3Hn, rae nmcpHTbi 3anoaHsnoT 
dopo3aoodpa3HyK) aenpeccHio. Ranee Ha ceBep ruixpHTOBue raddpo- 
AHada3bi npHJKaTH k loro-BOCTOHHOMy dopTy HHTpy3HH c HaKaoHOM ifa 
3anaa. OopMa nHKpHTOBoro Teaa, t3khm odpa30M, HBaaeTca BHHTOod- 
pa3HOH. B ceBepHofi aacra MecTopoHcaeHHH nHKpHTOBbie raddpo-awa- 
da3bi npHMepHO napaaaeabHbi HHWHeMy KOHTaKTy HHTpy3HH nan b 
noaorofi ee wacTH, Tan h y Kpyrux dopTOB; MaKCHMaabHon moiuhocth 
ohh aocTnraioT b BopoHKoodpa3Hofl BnaaHHe Pa3ayBH nHKpHTOBoro 
raddpo-anada3a, npHypoHeHHbie k aenpeccHHM aoaca HHTpy3HH, co- 
npoBo>KaaK)TCH yBeaHHeHHeM moiuhocth oanBHHOBoro raddpo-aua- 
da3a. 

B kjto-boctohhom dopTy HHTpy3HH nHKpHTOBbifl raddpo-aHada3 
aokht Ha apynTHBHOH dpeKHHH, a b HeKOTopwx caynanx Ha necnaHH- 
ua^ TyHryccKOH cepHH. TaKCHTOBoro raddpo-auada3a 3aecb hct. 

TaKCuroebiu ea66po-dua6a3 Ca mwmh hhjkhhmh caoHMH HHTpy3*F 
Ba hbasuotch TaKCHTOBbifi raddpo-aHada3 h ero aHaoKOHTaKTHaH 30- 
Ha — KOHTaKTHbifl raddpo-AHada3. FlepBbiH xapaKTepH3yeTcn HepaB- 
H03epHHCTHM TaKCHTOBbIM CAOJKeHHCM H pe3KO OTAHHaeTCH OT IlHKpH- 
tob cBohm aeflKOKpaTOBbiM odaHKOM Rnma 3epeH KpncTaaaoB naa- 
rnoKaa30B aocTHraeT 1 , 0 — 1,5 cm. 3epHa oaHBHHa oneHb MeaKHe, ea- 
Ba 3aMeiHbie HeBoopyaceHHbiM raa30M. CpeaHHH MHHepaaorHnecKHft 
cocxaB TaKCHTOBoro an(J)<J)epeHUHaTa. naarHOi<aa3a (aadpaaop h 5h- 
tobBt) 55 — 65 %, nHpoi<ceHa 15 — 20 % h oaHBHHa 8 — 12 %. B Hedoab- 
1110 M KoannecTBe npncyTCTByeT dnoTHT. Ilopoaa xaopHTH3HpoB3Ha h 
C epneHTHHH3HpOB3Ha,OaHBHH3aMeiueH HAAHHTCHTOM 

y C3MOH nOHBH HHTpy3HH, B 2 — 3 M OT KOHTHKTa, T3KCHTOBblfi 
raddpo-a«ada3 nepexoaHT b KOH^aKTHbifl, xapaKTepH3yioiuHHCH ot- 
cyTCTBneM oaHBHHa h HaaHHHe!^, doabiuoro KOAHnecTBa cbcjkhx 
H roabuaTbix naarH0Kaa30B. 

MoiUHOCTb T3KCHTOBHX H K0HT3KT0BHX raddp0-aHada30B B CeBep- 

hoh nacTH MecTopowaeHHH aoBoabHO nocTOHHHa — Ha K)re ot Hyaa 
ao HecKoabKHx aecHTKOB MeTpoB, b BOpOHKoodpa3Hofi BnaaHne 2 — 
4 m. KoHTaKT c nHKpHTOBbiMH raddpo-anada3aMH TaM, rae sto mohc- 
HO HadaiOaaTb no ropHbIM BbipadOTKaM, TeKTOHHUeCKHH AnO(J)H3bI 
T3KCHTOB HHOraa 3aXOaHT B nHKpHTW. B APyrHX HHTpy3HHX HopHAb- 
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cKoro pyaHoro noaa HadaroaaeTca nepecaanBaHne odonx aHijHjjepeH-. 

UH3TOB. 

Pe3iOMHpya H3AOHceHHoe Bbirne, HHTpy3Hio HopnabCK I KpaTKO 
mohcho xapaKTepH30BaTb Kax noaornfi, 3HH30TponHMH cydByanaH, 
CaOJKeHHblH B CpeAHeft HaCTH OaHBHHOBbIMH H nHKpHTOBbiMH AH(p(j)e- 
peHunaTaMH, 33HHMaioiuHMH a Be TpeTH ero odteMa, a y kpobah h 
nOHBbl — de30aHBHH0BblMH HAH C HedOAblUHM KOAHHeCTBOM OAHBH- 
Ha nopoaaMH, hbahioiuhmhch cBoeodpa3HUMH aefiKonpaTOBbiMH 3aab- 
daHaaMH oaHBHHOBoro aapa HHTpy3HH. IlocTeneHHbie nepexoaw ot 
oaHoro aH(J)(J)epeHUHaTa k apyroMy HadaioaaiOTCH ToabKO b oahom 
caynae — Meway nHpoKceHOBbiMH raddpo-aHopHTaMH h oahbhhobh- 
mh raddpo-auada3aMH; b apyrnx caynaHx KOHTaKTbi pe3KHe, HHOraa 
ceKymne. 

To, hto cyab(J)HAHHe MeaHo-HHKeaeBbie MecTopowaeHHH cBH3aHu c 

3HH301 ponHbIMH HHTpy3HflMH, yKa3UBaeT Ha TeCHyiO CBH3b AH(J)$epeH- 
unauHH CHAHKaTHOfi MarMbi h nepBHHHoft KOHueHTpaunn cyabcJ)HaoB, 

a TaKJKe Ha CBH3b nceBaocTpaTH(J)HKauHH h aoKaaH3auHH pya. 

TIpHHHHbl B03HHKH0BeHHfl nceBAOCTpaTH(J)HKaUHH HHTpy3HH Ho- 
pnabCKoro pyaHoro noan ao HacTOHmero BpeMeHH cayacaT npeaMeTOM 
AHCKyccHH. Jlrodan rnnoTesa no aTOMy Bonpocy, ecan OHa npeTeHay- 
eT Ha odmee npH3itaHHe, aoawHa od-bHCHHTb caeayrouiHe ocodeHHO- 
CTH CTpoeHHH pyAOHOCHHX XOHOAHTOB: 

1) OAHHaKOByio nocaeaoBaTeabHocTb b 3aaeraHHH an^HjJepeiiuija- 
tob npn noaoroM h KpyTOM 3aaeraHHH HHTpy3HH; 

2) «BHCHnee» noaoJKeHHe TJOKeaofi cjjpanuHH MarMH (oaHBHHOBbix 
h nnKpHTOBbix raddpo-AHada30B) b pa3pe3e MecTopoJKaeHHfl; 

3) pe3Kne h ceKymne KOHTaKTbi an(J)(J)epeHUHaTOB; 

4) nepecaaHBaHHe hhjkhhx an^epeHUHaTOB h TeKCTypbi TeneHHH 
b nnKpHTOBbix raddpo-AHada3ax; 

5) OTCyTCTBHe KOppeaHUHOHHOii 3aBHCHMOCTH Me>Kay MOIUHOCTH- 
MH OAHBHHOBblX H AeHKOKpaTOBbIX nopOA B HHTpy3HH; 

6) npOCTpaHCTBeHPyiO CBH3b MejKAy AH^)^)epeHUHpOBaHHbIMH H 
HeaH^epeHUHpoBaHHbiMH HHTpy3HHMH h HaaHHHe HHTpy3HH npoMe- 
wyTOHHoro Tnna. 

KpHCTaaAH3auHOHHO-rpaBHTauHOHHaH Teopna AHiJj^epeHUHauHH 
MarMU HopHAbcKHx HHTpy3HH in situ, BHABHHyraH B Hanaae reoao- 
ropa3BeaoHHbix padoT Ha MecTopowaeHHH, h, caeaoBaTeabHO, de3 yne- 
Ta CTpyKTypM XOHOAHTOB He B COCJ-OHHHH Od-bHCHHTb hh oahh H3 bh- 

rne npHBeaeHHHx ^sktob, TBepa</ycTaHOBaeHHbix noaeBUMn nadaio- 
aeHHHMH riosTOMy OHa aoa>KHa dbiTb ocTaBaeHa, hto, oanaKo, He hc- 
KaioHaeT npoHBaeHHH rpaBHTaunoHHux cha npn KpHCTaaaH3aunH He- 
KOTOpblX AH(J)cJ)epeHUHaTOB- BepOHTHO, 3T0My HBAeHHK) Odfl3aHO Ha- 
KonaetiHe oaHBHHa b hhjkhch nacTH oahbhhobhx raddpo-aHada30B 
OTMeTHM, HTO KpHTHKa rpaBHTaUH0HH0-KpHCTaAAH3aUH0HH0H TeOpHH 
npoHCXO/KaeHHH rnnepda3HT0B, aaHHan B. H. JIoaohhhkobhm (1936) 
MO>KeT 6bITb UeAHKOM oTHeceHa H K nOAOdHWM npeaaOWeHHHM b ot- 
HoineHHH cydByaKaHOB HopnabCKoro Tnna. 
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nojienbie HaCJilWHHH He corjiacyiOTca I taKiKe c "PM" 1 ””*™'*' 
mu o CojibiiiHX MacuiTaSax accHMHjismHH. Tab, MliHepaaoro-nerporpa 
cpimecKi.fi cocraB HHJKHero sHcpcpepeBUHaia (laKCHTOBoro »“po-*H- 
a6aaa) He aaBiiciiT ot Toro, JiexHT an HHTpyana Ha KBapuapKOaoBMX 
necaHHKax, raoioreHHbcx nopoaax aeBOHa wih Ha 

nax. ynOMHHaHHCb cJiyian, KOraa hhkphtobmii ra 66 po-ana 6 aa coaep 
jkiit B neHCayeM (Sony neciaHHK.. u HHKaKHX rn(5p>UHbix_nopoa He c 36 . 
paayerca. BepxHHe CeaMHBHHOBbie aH<p<PepeHB.ia™ o&teM KOTOpax 
b *Ba paaa npeBOexoaHT 0 <h,eM TaKcmoBblx ra66p°"fiHa6a30B, He 
Moran noayHHTbca aa caer accHMMMHHH KpoBBn HHTpyaHH, npMCTaB 
aeHHofi rpannaMH, KceHomTbi, BcrperaeMbie y KpOBH.i if “ B “ "" 
Tpyaicii, HMelOT Jiimib TOHKyra KopoiKy aaKaaa, cto cBHseTMbcTByeT 
0 tom, 'CTO Oil nac Tenoioeofi aHeprHH Mar Mb. onoi HeflocTaToaeH aafl 
pacnaaBaeHHH Sokobwx nopoa- „„„ 

OcHOBHbie (6e30HHBHH0Bbie HJIH C lieOoiCblliMM CC'OXB'C'-CTBO', - 

B.ma) H yabxpaocHOBHbie HHcpcpepeHmiaTbi ..HTpyain. HopMbCKOro 
pyanoro nooia, BepoaTHee Bcero, ooocoPiMHCb B raypHHHOK‘ 

MarMM B HOHHTpyaHBHyK. cfaay B nooibay sroro “PM"”™*™"” 
CBHaereabCTByeT ancpcpepeHuiiamiH scpcpyaHBHOH cjiauHii TpannoB M 
aeHHH KOHTaMHHaBHH 60 K 0 BHX nopoa, pmpcpepeHHHamin npH- y ™ B ™ 
jieTya.ix a rpamiTaHHH B Kabiepe HHTpyaHH " MM "o™ KaBbHN " 

Ten" noaBjinacb B npeaeaax Toro urn apyroro aiicpcpepeHmiaTa, Ahh- 
30Tponnfl cy6Bya K aHOB, caeaoBaTeabHO, oPycaoBaena nocaeaOBaTeab- 
hhiS BHeapeHHeM ocHOBHb.x H yjibrpaocHOBHbix nHcJocpepeHmiaTOB, 
npn 3TOM nepBbie hocththh KaMeph. paHee BTOpbix. nocaeaHee 06b- 
HCHfieT eaHHCTBO n^aHa CTpOeHHH HHTpy3HH. 

XHMHKO-MHHEPAJIOrHHECKAH XAPAKTEPHCTHKA 
BKPAnJIEHHbIX PYfl 

B HH>KH HX flH'P'PEPEHU.HATAX HHTPY3HH 

MeTOflHKa onpeaeJieHHfl MHHepaaorHiecKOro 
COCTaBa DVfl. flaH XHMHKO-MHHepaaOrHHeCKOH XapaKTepHCTHKH 
cvJibdiHiiHOH Maccw MecropowaeHHH mw dyaeM noab30BaTbCH nepe- 
SeTaMH XHMHHeCKHX aH3JlH30B H3 H0pM3THBHbIH MHHepaJlOrHieCKHH 
COCTaB npH 3TOM ITHppOTHH-neHTJiaHflHT-XaJIbKOnHpHTOBbie pyflbi ne- 

pecMHTbiBaJOTCH H3 nnppoTHH, neHTJiaHflHT h xaabiconHpHT, a xaabKO- 
nHpHT-MHJUiepHT-IXHpHTOBbie — H3. XaJlbKOIIHpHT, MHJIJiepHT H HHpHT 
KHcaopoaHHe coearaeHm (MarHeW, THraHO-MarHeTHT, xpoMiir) B 
HacTOHmefl padoTe ne paccMaTpnBaiOTCH. flaa noaaBaHiomeH Maccu 
PVfl 3 th nepecaeTbi noKa3biBaioT aewcTBHTeabHbiH MHHepaaornnecKufi 
C0CT3B CVJIbCbHflHOH M3CCH, T3K K3K pOab apy™X cy^b^HflOB H8 Me- 
CTOpO>KfleHHH HH1TOJKHO M3M. HcKJHOieHHe OCTaBJIBIOT KydaHHTO- 
Bbie pyabi BepxHefi qacTH HHWHeii pyflHOH 30hh, rae KoaniecTBo sto- 
ro MHHepaaa dbiBaeT 3 Ha*iHTeabHbiM. MecTopowaeHHe b ueaoM MoxceT 
dbiTb oxapaKTepn30B3HO oTHOiueHHeM nnppoTHHa : xaabKonapHTa . 
: netaanaHTa = 5:3:2. 


rioflc>ieTbi KoaHMecTBa MHHepaaoB noa mhkpockoitom aaioT MeHee 
TO^Hbie pe 3 yabTaTbi BcaeacTBHe HaaH*iHH cy 6 MHKpocKOim t iecKHX 06 - 
pa30BaHHH (neHTaaHa«T). „„„„ rnn „„ Y 

EcaH vcaoBHTbcn Ha3biBaTb MHHepaaH30BaHHyK) Maccy ropHbix 
nopoa c coaep>«aHHeM cyab(})HaoB Bbiuie 0,5% (Taaoe KOJimecnonx 
onpeaeaaeTCH Bnayaabno) pyanok sohoh, to na 
p H abCK I HMeJOTCH ase T3KHe 30HbI — BepXHHH H HHJXHHH- ® 
BKaioMaioTcH apynxHBHaa dpeKHHH, BepxHHe -raKCHTOSbie r-Wpo-JHa. 
daabi h oTHacTH (no naaTHHOHaaM) BepxhHH HacTb 
ana6a30B, bo BTopyio — nHKpHTOBbift H TaKCHTOBbiH raddpo-aHada3bi 
h noacTHaaiomne nopoaw- 

BepxHflH rpaHHua HHJKHefl 30Hbi npoxoaHT b oaHBHHOBOM raoopo- 
awadase, Ha paccTOHHHH 1—2 m ot nonBbi aHfJj^epeHUHaTa, a hhot- 
aa b BepxHHX ropn30HTax iihkphtob. Bbiuie BH3yaabH0 onpeaeaneMOH 
30iibi MHHepaaH3auHH oanBHHOBbie raddpo-aHada3bi coaepaoT ot 
caeaoB ao 0,01—0,02% HHKean h eme MeHbiue Mean; coaepa<aHHe 
3oaoTa h naaTHHOHaOB HHJKe nyBCTBHTeabHOCTH aHaaH3a.^ c)tot Han- 
doaee moiuhhh aH^epeHunaT Htfrpy3HH, cocTaBaaiomHH ee aapo, 
HBaaeTCH HanMeHee npoayKTHBHOH nopoaok. B HanpaBaeHHH BBepx 
ot pyaHofl 30 hh, b oauBHHOBHx ra66po-anada3ax npe>Kae Bcero hc- 
ae3aiOT Meab, naaaaanH h 3oaoTO, HecxoabKO nosanee — naaTHHa, 
HHxeab h poann „ „ „ „ _ 

XapaKTepncTHKa cyab^naHOH Maccbi o a h b h h o- 
boto h nHKpHTOBoro raddpo-aHada3a. flaa oaHBHHOBO- 
ro raddpo-aHada 3 a xapaKTepHa Meanaa hht epcTHUHOHHaa BKpanaeH- 
HOCTb; oTijouieHHe Mean k HHKeaio caMoe HH3Koe b pa3pe3e HHTpy3HH 
(0,1 —1,2), KodaabTa k HHKeaio — caMoe BHCOKoe (ao 0,20) Koan- 
upctbo naaTHHOHaOB b cyab^naHOH Macce BbicoKoe; oho HaxoaHTca 
noaTii Ha ypOBHe pya nHKpHTOBHx ra66po-aHada30B npH bwcokom ot- 
HomeHHH naaraHH h poana k naaaaanio (Tada. 1) Flo HexoTopbiM 
aHaaH 33 M noayaaeTca oaenb Bbicoaoe pacaerHoe coaepa<aHHe neHT- 
aaHaHTa b cyab^naHOH Macce (ao 40—45%); ecan aonycTHTb, aTO 
Becb HHKeab HaxoaHTca b cyab^HaHofl 4> 0 P Me , T0 KoanaecTBO neHT- 
aaHanTa npeBHCHT npeaea pacTBOpHMOCTH ero b nappOTHHOBofl 
Macce. 

B iihkphtobom raddpo-aHada3e pasanaaioT tph BKpanaeHHOCTH. 
1) KpynnyK), Kanaeodpa3Hyio, c aH^^epeHUHauneH cyabc{)HaOB Ha 
aBe (JipaKUHH — BepxHioio (xaabKonHpHTOByio) h hhwhioio (nnppo- 
THHOBVK)); 2) MeaxyK), HHTepeTHUHOHHyK), C 3epH3MH pa3MepaMH ao 
1—2 cm ; 3) cydMHKpocKOnHaecKyio, pa3aHaHMyio ToabKO npn caab- 
Hbix yBeanaeHHHX. KpynHaa BKpanaeHHOCTb aoMHHHpyeT b doraTbix 
cyab^waaMH caoHX aH^^epeHunaTa; cydMHKpocKonHaecKaa h HHTep- 
CTHUHOHH3H npHcyTCTByKJT b doraTbix h OeaHbix caoflx; nocaeanfiH 
npH doraTOM opyaeHeHHH HHoraa nepexoaHT b cHaepoHHTOBue pyaw. 

riHKpHTOBbiH raddpo-aHada3 HMeeT caoncToe cTpoeHHe. Kan yace 
paHee oTMeaaaocb, caoH aH({)({)epeHUHaTa oTanaaroTCH oaHH ot apy- 
roro no coaepacaHHio oaHBHiia h naarHOKaa3a, npH doaee nan MeHee 
nocTOHHHOM KoaHaecTBe TpeTbero nopoaoodpa3y»omero MHHepaaa — 
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MHHepaJIOrHHeCKHft H XHMHHeCKHft COCTaB CyAb^HAHOft MaCCM B HHWHHX 

MHHepaaH3au.HH b oahoA 


neTporpajiHMeCKHS cocrao 

i 

1 


I 


Fe 

- 

<t>HAHOfi 


II 

| 

c 

£ 

Mg< 

Macce 

O.iHBHHoBbiii ra66po-AHa6a3 

i 

50,7 

27,5 

21,8 

15,8 

40,7 

34,5 

nHKpHTOBuft ra66po-AHa6a3 

4 

46,0 

25,3 

28,7 

18,1 

47,7 

35,6 


3 

44,4 

25,8 

29,9 

16,3 

56,1 

35,0 


3 

41,6 

24,1 

34,3 

13,4 

45,4 

34,8 


3 

42,0 

25,4 

32,4 

15,2 

44,6 

35,8 


2 

45,3 

26,4 

27,8 

21,9 

45,8 

35,9 


3 

51,8 

23,0 

25,2 

16,7 

48,2 

35,3 

C pe a h e e . . . 

19 

45,2 

25,0 

29,8 

16,9 

46,7 

35,4 

TaKCHToBbifl ra66po-Ana6a3 

9 

48,9 

20,4 

30,7 

10,3 

47,9 

34,8 


1 

55,9 

14,9 

29,2 

10,1 

47,8 

35,9 


3 

50,3 

19,9 

29,8 

9,7 

47,7 

35,5 


6 

53,0 

16,9 

30,1 

11,6 

47,8 

36,2 


2 

57,1 

14,5 

28,4 

10,5 

50,3 

35,8 


1 

55,5 

19,7 

24,8 

7,5 

49,0 

36,0 


2 

56,9 

15,9 

27,2 

7,1 

49,6 

35,8 

C p e a « e e . . . 

24 

51,6 

18,6 

29,8 

10,1 

48,3 

35,5 

CpeAHee no HHTpy3HH . . . 

43 

48,6 

21,6 

29,8 

12,4 

47,4 

35,5 

JIa6paAopoBbifi nopijwpHT . . . 

1 

56,2 

15,7 

28,1 

5,7 

49,3 

35,5 


Ta6j«ua 1 

caoHM c pa3JiH>iHoA cteneMbH) 



0,180 

1,00 

2,57 

0,084 

- 

0,084 

1,09 

2,21 

0,076 

0,025 

0,049 

1,28 

2,66 

0,136 

0,076 

0,046 

1,57 * 

2,51 

0,065 

0,126 

0,031 

1,38 

2,65 

0,083 

0,172 

0,043 

1,16 

2,77 

0,088 

0,154 

0,039 

1,16 

3,00 

0,092 

0,122 

0,051 

1,26 

2,56 

0,092 

1,122 


0,040 

1,66 

3,57 

1,118 

1,156 

0,061 

2,20 

3,92 

0,200 

0,097 

0,038 

1,64 

3,01 

0,108 

0,298 

0,053 

1,97 

3,65 

0,169 

0,146 

0,077 

2,23 

2,82 

1,162 

0,078 

0,034 

1,38 

3,08 

0,137 

0,110 

0,050 

1,88 

3,28 

0,116 

0,205 

0,047 

1,88 

3,25 

0,117 

0,156 

0,049 

1,48 

2,88 

0,101 

0,126 

0,040 

1,94 

3,42 

0,116 

0,133 


)Keae3o b cyab^HA- 
Hofi inacce onpe- 
AeaeHo no pa3Ho- 
cTH.KofiaabT yMTeH 
b neHTaaHAHTe. 
ycJIOBHbie eAHHHHhl 
no MeTaaaaM Te 
we, MTO H B TeK- 
cTe h b nocaeAyio- 
mnx ta6;iHuax 
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nHpoKcena. CymecTByeT Tecnaa cBH3b Meacay neTporpacJ)HMecKHM 
cocTaBOM AH^tJjepeHUHaTa, cTeneHbio Mmiepa.iH3aiiHH h cocTaBOM 
CyjIb(J)HaHOH Maccbl. 

Ha yqacTKe, pacnoaoateHHOM b 3anaanoH bctbh HHTpy3HH, nnapH- 
TOBbifl raddpo-aHada3 coctoht H3 rnecTH caoeB TeaeHHa, oTjiHaaio- 
iuhxch apyr ot apyra coaepwaHHeM MgO. Baaroaapa TOMy, hto ko- 
anaecTBo nHpoKceHa b nopoae MeHaeTca Maao, MgO OTpaataeT co- 
aepacaHHe oaHBHHa, Haw, apyrHMH caoBaMH, cooTHOiueHHe 3Toro mh- 
Hepaaa h naarnoKaa3a. Kan BnaHO H3 aaHHbix Tada. 1, Handoaee 
fioraTbi oaHBHHOM caoH BepxHnfi h btopoh CH«3y, Meatay kotopwmh 
h HH*e, y noaBbi aHfjHjjepeHUHaTa, pacnoaaraiOTca cymecTBeHHbie no- 
aeBOiimaTOBbie caoH leneHHH, k KOTopbiM npaypoieHa mrreHCHBHaa 
MHHepaan3auHa nopoaw. B cpeaHefi h loacHoft aacTax MecTopoatae- 
hhb KoaHaecTBO caoeB TeaeHHa B03pacTaeT, npn stom caoH paaoBoif 
h SoraToii MHiiepaaH3aiiHH aepeayiOTca c ydornMH pyaaMH. CpeaHee 
H3 36 aHaaH30B noKa3biBaeT caeayiomHii hopm3thbhhh MHHepaaorH- 
aecKHfl cocraB cyabiJiHauoH Maccw nHKpHTOBbix ra66po-aHa6a30B 
(6e3 ydornx pya)' nHppoTHH = 41,5°/o, neHTaaHaHT = 26,l«/o h xaab- 
KoimpHT = 32,4%. OraomeHne Pd : Pt: Rh : Au = 2,6 :1,0 : 0,09 : 

: 0,086. OaHoft h 3 xapaKTepHeftuiHx ocodeHHOcTefi pya b nHKpHTOBbix 
raddpo-anada3ax aBaaeTca BwcoKoe coaepacaHHe naaraHOHaoB, no 
KOTopuM ohh ycTynaiOT MecTo ToabKo HeKOTopuM rnapoTepMaabHbiM 
>KnaaM B cocTaBe MeTaaaoB stoh rpynnw aoaa naaTHHbi h poana 
Bbime, neM b apyrnx Tnnax pya. OaeHb bmcoko OTHOineHne KodaabTa 
k HHKeaio. B pyaax b doabiunx KoaHaecTBax npHcyTcTByeT KydaHHT. 

B pa3pe3e nHKpHTOBbix ra66po-ana6a30B cBepxy bhh 3 yBeamiH- 
BaeTca KoannecTBO nnppoTHHa 3a cneT neHTaaHanTa h xaabKoraipHTa, 
B03pacTaiOT OTHOiiieHHa Cu : Ni h Pd : Pt h yMeHbinaeTca Co : Ni. 
Bo3pacTaeT poab aceae3a b cyabtjjHaHofi Macce. 

C yBeanaeHHeM KoanaecTBa cyabiJwaoB b nopoae (cm. Tada. 1) 
B03pacTaeT coaepacaHHe b pyae xaabKonnpHTa, a BMecTe c TeM h ot- 
houi6hh6 Cu : Ni. B nHKpHTOBbix raddpo-anada3ax, Kaa yace OTMena- 
aocb, OoraTbie pyaw npnyponeHH k cymecTBeHHO noaeBomnaTOBbiM 
caoBM. riosTOMy cymecTByeT 3aBHCHM0CTb Mea<ay BeaniHiioft otho- 
rneHna Mean k HHKeaio h neTporpatjwiecKHM cocTaBOM nopoau. 

3Ta 3aBHCHMOCTb HaraaaHO H3odpaaceHa HD. B. MypaxTaHOBbiM 
Ha anarpaMMe, KOTopyio Mbi 3aecb npHBoaHM b uh^pobom Bbipaace- 
hhh, 6e3 reoMeTpHHecKoii HHTepnpeTanHH (Tada. 2). 

riHKpHTOBbie ra66po-ana6a3bi c noBbimeHHOH MHHepaaH3auHeii 
npocaeacHBaiOTca ot loacHofi ao ceBepHoft rpaHnn MecTopoacaeHHa. 
B iojkhoh h cpeaHen nacTax HHTpy3HH b naaHe ohh HMeiOT BHa HeuiH- 
poKOH cTpyn, npocaeacHBaeMOH 6aH3 cepeaHHH HHTpy3HH (cm, 
pnc. 4). Ha ceBepe 3Ta cTpya pacuinpaeTca h pacnpocTpaHaeTca non- 
th no Been naomaan ancJafiepeHUHaTa. B pa3pe3e Bbiconaa Mnnepa- 
aH3anna npnyponeHa k HHXCHeii noaOBHHe nnapHTOB, ho MaKCHMyw 
opyaeHeHHa Bceraa HaxoaHTca Ha HeKOTopoM paccToaHHH ot hx non- 
bh. Macro HaOaioaaeTca aea t3khx MancHMyMa, a MecTaMH HecKoab- 
ko caoeB SoraTbix pya nepeayiOTca c paaoBbiMH h ydorHMH pyaaMH. 


Ta 6iiKiia 2 


CoaepacaHHe MgO h othouichhc Cu: Ni b pa3pe3e HHTpy3HH HopHJibcK I 
(CBepxy BHH3) 



HopMaTHBHbifl MHHepaaorHiecKHH cocTaB dorarax pya b nnKpH- 
TOBbix ra66po-aHa6a3ax HHTpy3HH HopnabCK I no 21 aHaan3y caeay- 
ioihhh: nnppoTHHa 43,5%, neHTaaHaHTa 23,8%, xaabKonnpHTa 32,5%, 
cepw 36,2<>/*. OTiiomeiiHe Co : Ni = 0,043; Cu:Ni=l,50; Pd : Pt = 
= 2,80; Rh : Pt = 0,082 h 4 U : Pt = 0,080. XapaKTepHbiMH nepTaMH 
xuMHnecKoro cocTaBa cyab(J)HaHoft Maccbi CoraTbix pya b nnKpHTOBOM 
ra66po-aHa6a3e cayataT: a) nOBbiuieHHoe coaepataHHe naaTHHOHaos 
h 3oaoTa npa OTHOiueHHH Pd : Pt h Rh HHate cpeaHeft hopmu MecTo- 
po>KaeHHa; 6) noBuuieHHoe coaepacaHHe KoSaabTa h b) OTHOineHHe 
Cu : Ni 6aH3Koe k cpeaHeMy no MecTopoataeHHio. CoaepaoHne ateae- 
3a HecKoabKO Bbime paaoBbix h ydornx pya aH^HjiepeHUHaTa. 

CyabtJjHanaa macca ySornx pya b iihkphtobom 
h oaHBHHOBOM ra66po-aHa6a3e. Kaa yate OTMeaaaocb bw- 
me, aH^nJjepeHUHauHa MarMbi H3BepateHHbix nopoa HopHabCKoro paft- 
OHa npoHcxoanaa b aSnccaabHux ycaoBnax, rae ofiocodnaacb ee th- 
nepda3HTOBaa ^panuna b BHae 3^4>y3HBHbix nHKpHTOBbix aHada30B 
h noptjiHpHTOB, HeaniJi^epeHHHpoBaHHUx de3pyaHbix h aHtfujiepeHUH- 
poBamibix nHKpHTOBbix raddpo-aHada30B. 3 th nopoaw coaepataT bo 
mhoto pa3 doabine HHKeaa b cpaBHeHHH c ocHOBHbiMH TpannaMn; He- 
cKoabKo Bbime h coaepacaHHe Mean. EcTecTBeHHO, nosTOMy B03HHKa- 
eT Bonpoc, He aBaaeTca an rnnepdasHTOBaa MarMa nepBOHCTOHHHKOM 
npoMbimaeHHbix cyab(})HaHWx MeaHo-HHKeaeBbix MecTopoacaeHHH, He- 
33BHCHMO ot cymecTBjloutHX npeacTaBaeHHH o cnocode ModHaH3anHHi 
cyab^maoB (aHKBanna pacnaaBa, cyabtj)ypH3anHH eute He 3acTbiBuieH 
MarMbi, HaKonaeife cyab^naoB b npoayKTax ocTaTOHHOH KpncTaaaH- 
3auHH h t a.). 3 to oaHH H3 Tex ochobhwx BonpocoB, KOTopbie, no- 
BbipaateHHio B. K. KoiyabCKoro, Bceraa ocTaBaancb b tchh npn pac- 
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cMOTpeHHH reHe3Hca MarMaTHaecKHx MecTopowaeiiHfi. HeKOTopwfl cBeT 
3 flecb Mo*eT npoJiHTb cpaBHeHHe 3(j>cj)y3HBHbix nHKpHTOB h y6ornx 
pya b nHKpHTOBOM ra66po-aHa6a3e. 

K y6orHM pyaaM mu ycaoBHo othochm ropHyio Maccy c coaepwa- 
« H eM HHKeaa ao 0,20%, t. e. b lex we KoaHaecTBax, KOTopwe Haxo- 
JHTCH B H3aHBUIHXCfl ITHKpHTOBblX nop^HpHTaX. OOblUHO 3TH pya« 
aewaT b Bepxnefl aacTH aH<J)<J>epeHUHaTa, ho BCTpeaaioTca b cpeaHefl 
h HHWHeft ero mbcth, nepeMewaacb co caoaMH, 6oaee 6oraTbiMH cyab- 


d)HaaMH. 

J\j\h y6orHX pya b nHKpHTOBbix ra66po-aHa6a3ax xapamepHa Mea- 
KaH HHTepcTHUHOHiiaH BKpanaeHHocTb, anaaonmnaa BKpanaemiocTH 
b oauBHHOBbix ra66po-AHa6a3ax. Pa3Mepbi BKg^jyjeiuiHKoB H3Mepa- 
KiTcn aoaHMH MHaaHMeTpa, HHoraa ao 2—3 h 'm; peano BcTpeaaioTCH 
6oaee KpynHbie. HopMaTHBHbifl MHiiepaaonmecKHft cocTaB no aan- 
nuM 23 anaaH30B caeayiowHfi: nHppoTHiia 35,6%, neHTaaHaHTa 
39,8%, xaabKonHpHTa 24,6%, cepw 35,9%. 

OTHOuienne Pd : Pt : Rh : Au = 2,14 : 1,00 : 0,085 : 0,140. OTHome- 
hhji Mean k iiHKeaio h KofiaabTa k HHKeaio 6aH3KH k pyaaM oaHBmio- 
Bbix ra66po-aHa6a30B. 


T a 6 h u a 3 


Coaepwatme MeaH k HHKejm b 3(}><|>y3HBHbix naKpHtax (b Bee. %) 


nopoaa 

Ko.TH'iecTMO 

Ni 

Cu 

OTHouieHue 

Cu K Ni 

9(})(])y3HBHfaie IlHKpHTbl 
no M. A. KopoBtucony 

28 

0,100 

0,024 

0,24 


B Ta6a. 3 npHBeaeiibi cpeanne coaepwaiiHH uBeTiibix MeTaaaoB b 
acJ)({)y3HBHbix nHKpHTOBbix noptJmpHTax ycTaiioBaeno, mo ySorne py- 
abi b nHKpHTOBbix ra66po-ana6a3ax 3aiiHMaiOT npoMewyTomioe Me- 
CTO MeJKay H3aHBUieHCH rHnep6a3HTOBOfi MarMOfi H HHTpy3HBHblMH 
pyaHbiMH nnKpHTaMH. 3thm noaTBepwaaeTca Tecnoe reiteTHaecKoe 
poacTBo Meway 3<j)c|)y3HBHofi h HtiTpy3HBHofl (JiaunaMH nopoa- HacTb 
UBeTHbix MeTaaaoB b nHKpHTOBbix nop(J)HpHTax HaxoaHTca b cyabtjwaj 
HOH tjjopMe (Kopobhkob, 1958); xapaKTepen h aBTOMeTaMopi})H3M stoh 
nopoaw, BbipaKalOmHHCH B HHaHHHrCHTH3aUHH oaHBHHa. 

ripHcyTCTBHe HHKeaa b nHKpHTOBbix nop^HpHTax h reHeTnaecKoe 
poaCTBO 3(J)^)y3HBHbIX H HHTpy3HBHbIX nOpOa paflOHa (KopOBHKOB, 
1948) aaioT ocHOBaHne camaTb, mo nepBOHCTOHHHKOM cyabcjinanbix 
MeaHO-HHKeaeBo-naaTHHOBbix MecTopowaeiiHfi Ch6hpckoh naaTijiop- 
Mhi HBaaeTca rHnep6a3HTOBaa MarMa, a HopHabcKoe pyaHoe noae 
aacTbio MeaHO-HHKeaeBO-naaTHHOBoii MeTaaaoreHHaecKofl npoBHHUHH, 
reHeTHaecKH cBH33HHofl c ninep6a3HTaMH. Mowho npeanoaaraTb 
xaKwe, mo y6orHe pyaw, npHypoaeHHbie k onpeaeaeHHUM caoaM Te- 


«ieHHH nHKpHTOBbix ra66po-aHa6a30B, npeacTaBaaiOT co6ofl «cnHreHe- 
THaecKHe pyaw» no H A. EanceeBy h 3. H. EanceeBy; npoMbimaeH- 
Hoe opyaeHeHne HBaaeTca ywe anHreHeTHaecKHM, HaaoweHHbiM h<j 
nepBHHHyio cyab^naHyic BKpanaeHHocTb. 

Cyab(J)HaHaa Macca b t3kchtobom ra66po-a h a- 
6a 3e. Una TaKCHTOBoro ra66po-aHa6a3a xapamepHa KpynHaa ae- 
neinKoo6pa3Haa h aanaaTaa KceHOMop^Haa BKpanaeHHocTb, Hiioraa 
c aH^HjjepeHUHauHeft cyabijwaHoft Maccw. MecTaMH cyab<}>Haw HMe- 
tot BHa npoacnaKOB h aHH30«ieK; b yaacTKax 6oraToft MHHepaan3a- 
hhh BCTpeaaioTca cHaepoHHTOBbie pyaw. 

B cpaBiieHHH c nnapHTOBbiM ra66po-aHa6a3aM cyab(})HaHaa Macca 
TaKCHTOBoro aHiJi^epeHUHaTa o6oramaeTca nHppoTHiioM 3a caeT neiiT- 
aananTa; KoanaecTBo xaabKonnpHTa ocraeTca TaKHM we Han He- 
cKoabKO ciiHwaeTca, B03pacTaiOT OTHoiueHHH Pd : Pt h Cu : Ni, co- 
aep^aiiHe cyMMbi naaTHHOHaoB b cyabiJjHanofi Macce ciiHwaeTca b 
1,4—1,7 pa3, Ko6aabTa b 1,3 pa3a, 3oaoTa b 1,2 pa3a; 3iia«iHTeabHo 
BoapacTaeT poab weae3a. Banwe Bcero no cocTaBy cyab^HanoH Mac- 
cbt k pyaaM nnKpHTOBoro ra66po-aHa6a3a naxoamca BepxiiHe Hinep- 
Baau TaKCHTOBoro caoa. Saecb TaKwe b 3iia4HTeabiioM KoanaecTBe 
npncyTcrByeT Ky6aiiHT. 

CpeaiiHH iiopMaTHBiibiii MHiiepaaorHHecKHH cocTaB cyab^JHanofl 
Maccbi TaKCHTOBbix ra66po-aHa6a30B (no 55 anaaH3aM) caeayiomHii: 
nHppoTHiia 47,5%, neiiTaanaHTa 21,0% h xaabKonnpHTa 31,5%. 

OTHomeiiHe Cu : Ni = 1,58; Co : Ni = 0,046 h Pd : Pt : Rh : Au = 
= 3,09:1,00:0,115.0,114. XapaKTepHoii MepToii XHMHnecKoro cocTa- 
Ba cyab(J)HanoH Maccbi TaKCHTOBoro \ra66po-aHa6a3a HBaneTCH chh- 
weiiHe coaepwaiiHii hhk eau h naaTHHOHaoB (oco6emio naaTHiiu h 
t poaHn) b nanpaBaeiiHH CBepxy biih 3 npn B03pacTaiomeH poan weae- 
3a B TaKCHTOBOM ra66po-aHa6a3e na6aioaaeTcn npocTpaiicTBemioe 
o6oco6aeiiHe nHppoTHiioBoft h xaabKonHpHTOBoft (JjpaKUHH cyab(J)H- 
aoB. Kan ywe yKa3biBaaocb, b nHKpHTOBOM ra66po-ana6a3e aHiJxjie- 
peimHauHsi cyabc{)HaoB nponexoaHT b npeaeaax Kpymibix Kaneab, ko- 
Topue no cooTHomeHHK) raaBHWX pyanwx MHiiepaaoB Maao oTaHMa- 
iotcsi apyr ot apyra. B t3kchtobom ra66po-aHa6a3e ixeaue HHTepBa- 
au pyaiiofi 30iibi no pa3pe3y h b iianpaBaeiiHH TeneHHH MarMW ot.ih- 
naiOTCH cooTHouieiiHeM Cu : Ni. 3to mojkho Ha6aioaaTb BH3yaabHo 
b ropHWX Bbipa6oTKax; o tom we mowho cyaHTb h no Koae6aiiHio mh- 
nepaaornHecKoro cocTaBa npo6 — nupoTHiia 30—70%; xaabKonHpH- 
Ta 18—40%. 

/lH(J)(J)epeHUHau;HH cyabcJiHaOB ycHaHBaeTca CBepxy bhh3 h c yBe- 
aHHeHneM cTeneHH MHHepaaH3aUHH nopoau B nnppoTHHOBbix pyaax 
coaepwaHHe HHKeaa, naaTHHOHaoB h 3oaoTa HHWe cpeaHefl nopMbi 
an^ijjepeHUHaTa, b xaabKonnpHTOBbix oho nOBbiujaeTcn ao ypoBHa 
nHKpHTOBbix pya; BCTpe*ia iotch «yparaHHbie» npo6bi naaTHHOHaoB h 
3oaoTa. 

PyaHbie Teaa b TaKCHTOBOM ra66po-ana6a3e c oraocHTeabHo 6o- 
raTofi MHHepaaH3auHefl hmciot Ty we (JiopMy, hto h b nHKpHTOBOM 
{cm. pnc. 4). CymecTByeT Taxwe TecHaa npocTpaHCTBeHHaa cBa3b 
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Mewfly 3 thmh pyaaMH: B ropH30HTaJibHOH npoeKUHH SoraTbie BKpan- 
jieHHH pya odonx aH^^epeHunaTOB coBMemaioTCH, ho naomaab hx b 
T ancHTOBbix raddpo-aHadaaax HecKoabKO uinpe; no paspesy ohh na¬ 
me Bcero 6biBaioT npnyponeHbi k BepxHefl nac™ aHijMpepeHHHaTa, oo- 
pa3yH oaHO Teao c pyaaMH hhkphtobux raddpo-aHada30B, c Heooab- 
uihm npocaoeM deanofl MHHepaaH3auHH y nonBbi nocaeaHHx. t> Bnae 
aHH30o6pa3Hbix Tea ohh BcrpenaiOTCH b cpeaHefl h hhjkhch nacTax 
aHd)*epeHUHaTa. 3aecb ohh nacre HaxoaHTCH coBMecTHO c wnabHU- 
MH pyaaMH. B oanoft H3 ckb3>khh hmciotch tph MaKCHMyMa opyaeHe- 
hhh. Rbz hh5khhx npHyponeHbi k caoHM, deaHHM oaHBHHOM Cpea- 
HHH HOpMaTHBHbift MHHepaaorHHecKHH cocTaB doraTbix pya B TaKCH- 
tobom raddpo-aHada3e (no aaHHbiM 38 aHaaH30B) caeayioiUHH: nH P* 
poTHHa 48,8%, neHTaaHaHTa 19,7%, xaabKomipHTa 31,5%, cepbi 

36 ’OTHOUieKHe Cu : Ni = 1,74; Co : Ni - 0,043; Pd ; Pt: Rh : An = 
= 3,18:1,00:0,11:0,13 BoraTbie pyau b TaKCHTOBOM raddpo-aHada- 
36 OTannaioTCH doaee bucokhm coaepaoHHeM nnppoTHHa no cpaBHe- 
HHIO C pyaaMH nHKpHTOB. Flo CBOeMy XHMHKO-MHHepaaorHMeCKOMV co- 
CTaBy OhH 6aH3KH K paaOBblM TaKCHTOBUM pyaaM. 

yfiorne pyabi b TaKCHTOBOM raddpo-aHada3e BCTpenaiOTCH Han y 
HH*Hero KOHTaKTa HHTpy3HH, b KOHTaKTHOM ra66po-aHa6a3e, HaH B 
ynacTKax, rae pyaHaH 30Ha HHTpy3HH HMeeT nOHHJKeHHyio MHHepaan- 
33HHIO. B nepBOM caynae KoannecTBO cyab^naoB doaee h an MeHee 
nocTeneHHO CHHJKaeTCH b HanpaBaeHHH k noBepxHOCTH KOHTaKTa; bc* 
btopom npoHBasieTCH Ta ate 3aK0H0Mepii0CTb, nre h b doraTbix pyaax, 
Bbipa*aiomaHCH b TecHOH npocrpaHCTBeHHOH cbh3h cxoanbix no CTe- 
neHH MHHepaaH3anHH ynaeTKOB nnKpHTOBoro h TaKCHTOBoro raddpo- 
ana6a30B. HopMaTHBHbiH MHHepaaorHnecKHfi cocTaB ydorHX pya TaK- 
chtobux ra66po-aHa6a30B (no aaHHbiM 15 aHaaH30B) caeayromnn: 
nnppOTHHa 43,1%, neHTaaHaHTa 26,2%, xaabKonnpHTa 30,7%, cepbi 
35,5%. OTHomeHHe Co : Ni = 0,048; Cu : Ni = 1,28 h Pd : Pt: Rh : 

: Au = 2,59 : 1,00 • 0,054 : 0,184. rio HOpMaTHBHOMy MKHepaaornne- 
cKOMy cocTaBy ohh npndaH/KaiOTCH k pnaoBHM pyaaM nHKpHTOBHx 
ra66po-aHa6a30B. 

TaaBHaa Macca ydornx pya b TancHTOBbix ra66po-aHa6a3ax co- 
cpeaoToneHa b cpeaHefl h iojkhoh nacrax MecrepojKaeHHH. 

OopMa BKpanaeHHHKOB h MoptjioaorHH pyaHbix Tea c pa3aHHHOfl 
cTeneHbio MHHepaan3anHH, noanHHeHHbix caoHM TeneHHH MarMbi, cbh- 
aeTeabCTByiOT o tom, nre noaaBaaiomaH Macca cyabtjwaOB b t3kch- 
tobom ra66po-aHa6a3e othochtch k snareHeTHnecKoft MHHepaaH3a- 
hhh. K nepBHHHUM pyaaM MOweT dure oTHeceHa ToabKO nacre ydo- 
roro opyaeHeHHH. SnHreHeTHnecKoe npoHCXowaeHHe raaBHoft Maccu 
BKpanaeiiHbix pya b Ta kchtobom ra66po-aHa6a3e noaTBepacaaiOT h 
H3MeHeHHH b cTeneHH MHHepaaH3auHH an4)(J )e P eH u HaTa H cocraBe- 
cyab(J)HaHOH Maccu b HanpaBaeHHH no BOccraHHio HHTpy3HH (nOBbi- 
meHne poan nnppOTHHa, CHHJKeHne coaepwaHHH naaTHHonaoB b cyab- 
(JjnaHofi Macce h t a.) h npoHBaeHne dH(J)ypKauHH pyaHoro tjiaiOHaa 
Ha nHppoTHHOByio h xaabKonHpHTOByio (JjpaKiiHH 
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Handoaee doraTa nnppoTHHOM BOcrenHaH BeTBb HHTpy3HH. 

HeKOTopbie BbiBoabi o cocTaBe BKpanaeHHbix 
pya HHH4HHX aH(J)(|)epeHUHaTOB HHTpy3HH. 3aKaHHH- 
Baa xapaKTepncTHKy BKpanaeHHOro opyaeHeHHH hhwhhx aHtpipepeH- 
UHaTOB HHTpy3HH HopnabCK I, otmcthm caeayiQmHe ero xapaierep- 
Hbie neprei 

1. KoHueHTpauHH cyabijjHaoB b hhjkhhx aniJupepeHUHaTax HHTpy- 
3hh HapacTaeT c lora Ha ceBep, b HanpaBaeHHH aBHweHHH MarMbi h 
pyaHoro (JiaiOHaa, raaBHHM o6pa30M 3a cneT yBeanneHHH od-beMa 
doraTbix pya h BbiKaHHHBaHHH caoeB TeneHHH MarMbi c deanon MHHe- 
paaH3auneH H3MeHeHHe XHMHKO-MHHepaaornnecKOro cocTaBa cyab- 
AnaHOH Maccu b stom HanpaBaeHHH BnoaHe aHaaorHHHO H3MeHeHHio, 
HadaioaaeMOMy b pa3pe3e pyanofl 30Hbi b HanpaBaeHHH CBepxy bhh3, 
ho npoHcxoanT 3HanHTeabHO MeaaeHHee. no cocTaBy cyabynaHOH 
Maccu mo/kho cyaHTb o raydHHe 3po3HOHHoro cpe3a HHTpy3HH cxoa- 
Hbix C HOpHabCKOH. 

2 HaHdoaee BucoKan cTeneHb MHHepaaH3auHH b nHKpnTOBux h 
TaKCHTOBUx raddpo-aHada3ax npHypanHBaeTCH k cymecTBeHHO noae- 
BomnaTOBUM caoHM TeneHHH MarMbi. TecHOH cbh3h Mea<ay HaKonae- 
HneM npoTOBbiaeaeHHH cnaHKaTHOH MarMbi h cyab^naaMH He cymecT- 

Bye fio cpaBHeHHio c nHKpHTOBUM t3kchtobhh^ raddpo-aHada3 odaa- 
^aeT doaee bucokoA pyawofi MHHepaaH3auHeii. Ydorne pyau 33hh- 
m3iot b HeM HedoabmoH npopeHT. CpeanHH KOHueHTpanHH cyabtJiH- 
a0B BupaDHHBaeTCH B odoHX nopoaax ToabKO b ceBepHofi nacTH Me- 
CTopo>KaeHHH, rae ydorne pyau npaKTHnecKH Hcne3aioT. 

npnyponeHHOCTb cyabcJiHaoB He k chmum ochobhum, a cymecT- 
BeHHO noaeBomnaTOBbiM caoHM pyaOHOCHbix HHTpy3HH HBaaeTca xa- 
paKTepHOH nepTOH mhotox MeaHO-HHKeaeBUx MecTopoaiaeHHH. Tan, 
Ha MecTopojKaeHHHX HopHabCK II h Ha MepHoropcKOM npOMumaeH- 
Hbie pyau nonTH noaHOCTbio HaxoaHTCH b t3kchtobux raddpo-aHada- 
3ax Han b 30He nepecaaHBaiiHH nocaeaHHx c nnapHTaMH; c noaeBO- 
mnaTOBbiMH caonMH CBH3ano opyaneHne b MaccnBe HHTHC-KyMyjKbH 
(Ko3aoB, 1956); b hophtobom aonoaHTe CeadepH pyau HaxoaHTCH 
nan b KBapneBUx anopHTax, nan B03ae sthx nopoa- 

3. B HHTpy3HH npHcyTCTByiOT cHHreHerHnecKne h anHreHeTHnecKHe 
pyau K nepBUM othochtch ydorne pyau nnKpHTOBbix h, no-BHaHMO- 
My, oaHBHHOBUx H TancHTOBbix raddpo-aHada30B, ko btopum — do¬ 
aee KpynHaH HaaoaceHHaH Ha nepBrnmoe opyaeneHHe BKpanaeHHOCTb, 
cocTaBaaiouraH raaBHyio Maccy cyab(J)HaoB pyaHOH 30hu MecTOpo*- 
aeHHH. 

4. CocTaB cyabiJiHaHOH Maccu snnreHeTHnecKHX pya MenneTCH b 
HanpaBaeHHH ot neHTpaabHOH nacra HHTpy3HH k ee nonBe (cBepxy 
BHH3). Pa3aHHHH B CTeneHH MHHepaaH3aiIHH H B COOTHOmeHHHX pya- 
hux MHHepaaoB Me>«ay CMeatHUMH caonMH TeneHHH He 3aTymeBbiBa- 
K)T 3aKOHOMepHOCTefl 3THX H3MeHeHH0, K HHCay KOTOpbIX OTHOCHTCH 
B03pacTaiomaH poab >Keae3a b cyab4maHO0 Macce h cHH>KeHHe coaep- 
waHHH naaTHHonaoB h 3oaoTa (ocodeHHo naaTHHbi h poann), 3aMeT- 
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Hoe cHHweHHe cojepjcaHHH HHKejH h KoSajibTa npn dojiee hjih Me- 
Hee nOCTOHHHOM KOJIHieCTBe Mean. 

5. Pe3Koii pa3HHUbi b xhmhmcckom cocTaBe cyjbtjwjHOH Maccw 
npH nepexoje ot ojHoro jH^epeHunaTa k jpyroMy He cymecTByeT, 
no nocTeneHHO MeHjnonmecH b ojHy cTopoHy KOJiHnecTBeHHbie coot- 
HOUieHHH SJieMeHTOB npHBOJHT K CymeCTBeHHOH pa3HHUe MOKjy 
BKpan^eHHbiMH pyjaMH nHKpHTOBbix h TaKCHTOBbix raddpo-jH.i6a30B. 
Pa3JiHHHe 3 to dbiJio n0Ka3aH0 Bbiuie. 

6. KoppejIHUHOHHaH CBH3b HHKINJIb—I1JI3THH3 (a TaiOKe cyMMa 
njiaTHHOHflOB) HBjiHeTCH dojiee TecHOH, ne m Mejb—njai'HHa (:yMMa 
IlJTaTHHOHflOB). 


XHMMKO-MHHEPAJlOrHMECKHH COCTAB 
BKPAnJIEHHbIX H METACOMATHMECKHX ?yjl 
B nOflCTHJIAIOmHX HHTPY 3 HK) nOPOflAX 

Ha HopHJbCKOM MeCTOpOJKiieHHH MHHepajH3anHH B 3K30K0HT3KT- 
hoh 30He KOHTpojinpyeTCH rjiaBHWM o6pa30M cocTaBOM BMemaio;nHX 
nopofl, HX BOCnpHHMMHbOCTbK) K Cyjb(j)HJHbIM HHTieKUHHM Ilo 3TOMy 
npH3HaKy BbijejHiOTCH tph Tnna opyjeHeHHH pyjbi b jadpajopoBOM 
nopcjinpHTe h THTaH-aBrnroBOM jnada3e, pyjbi b 3<jxj)y3HBHbix Tpan- 
uax h pyjbi b ocaaoHHUx nopojax (pnc. 5). 

XapaKTepncTHKa opyaeHeHHfl b jadpajopo- 
Bbix nopcjjHpHTax. JladpajopoBbift nopiJwpHT h THTaH-aBrHTo- 
Bbifi jHada3 npejcTaBjaiOT codofi njorabie T0HK03epHHCTbie nopojbi 
c odmefi TpemHHOBaTOcTbio c raddpo-jnada3aMH. 3jecb mowho pa3- 
jiHHaTb: a) opyjeHeHHe, npnypoqeHHOe k KOHTaKTy c raddpo-jHada- 
33mh; 6) (fajibdaHflOBoe opyjeHeHHe, cBH33HHoe c nojorHMH nnppo- 
thhobhmh >khj3Mh; b) xajbKonHpHTOBO-MHJjepHTOBoe opyjeHeHHe 
HHT>eKUHOHHO-MeT3COMaTHHeCKOrO THna. > 

KonTaKTHoe opyjeHeHHe BcTpenaeTcn He rjyd>Ke neM Ha nepBOM 
hjh btopom MeTpe ot noHBbi raddpo-jHada30B h no cjjopMe Konuea- 
TpaitHH cyjib(j)H job npejcTaBjiaeT codon BKpanJieHHHKH, Me’KHe rHe3- 
ja h npojKHJKH, TaroTeromHe k KOHTaKTy HHTpy3Hn. Opeon MHHepa- 
JH33UHH He cnjouiHon: b jadpajopoBOM nopcjwpHTe pyja BcTpeqaeT- 
CH B OJHOH H3 JByX, a B THTaH-aBrHTOBOM JHada3e — B OJHOft H3 ne- 
Tbipex ckb3>khh hjh ropHbix BbipadoTOK. 3th nopojbi jewanero dona 
raddpo-jHada30B hbjhiotch HaHMeHee nojxojHUHMH jjh MejKHx h 
TOHKHX HH"beKUHH CyJbC{)HjOB. 

JladpajopoBue nopcjwpHTbi nojcTHjaiOT HHTpy3Hio b ceBepHofl, 
a THTaH-aBTHTOBbie jHada3w — b cpejHeft h io>khoh nacTHx Mecro- 
po>KjeHHH Odmee KOJHnecTBO cyjbcfiHjoB b sthx nopojax oneHb Ma- 

JIO B cpaBH6HHH C MaClUTadOM MeCTOpO>KjeHHH. 

<l>ajbdaHjoBoe opyjeHeHHe noJorHx cyJibcjjHjHbix >khj npejeTaB- 
jeHO TOHKHMH, HHOTja JOBOJbHO ryCTHMH npOXHJKaMH C npOMbHU- 
■TieHHOfl MHHepajiH3auHeii Ha npoTHjKeHHH 2 — 3 m ot cnJouiHbix cyjb- 
(|)HJOB HaCTO T3KHe npOJKHJIKH npOJOJIJKaiOTCH nOCJie BhIKJHHHBaHHH 
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wHjbi, rje KOHneHTpHpyeTCH rjiaBHbiM odpa30M xajibKonHpHTOBaa 
4>paKUHH CyjIb^)HJOB. B KCeHOJHTaX H nopojax C JHpeKTHBHOfi TeK' 
cTypoii BCTpenaiOTCH nojocnaTwe (dypyHjyqHbie) pyjbi. 



nopoflbi 


no cTapbiM jaHHbiM (38 aHaJH30B) h HecnojibKHM hobhm onpe- 
jejeHHHM, CpejHHH H0pM3THBHblH MHHepaJOTHqeCKHH COCTaB KOH- 
TaKTHHx h 4>ajbjdaHjOBbix pyj b jadpajopoBOM nOpcJ)HpHTe H TH- 
TaH-aBTHTOBOM jHada3e noKa3biBaeT cjejyiomHe cooTHomeHHH rjaB- 
hhx MHHepaJOB: nnppoTHHa 53,4%, neHTjaH jhtb 16,3%, xajbKonH- 
pHTa 30,3%, cepw 36,0%. OTHomeHne Co : Ni = 0,047; Cu : Ni = 
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= 1,98 h Pd :Pt:Rh:Au = 2,90: 1,00: 1,106: 0,154. no cpaBHeHHio 
c pyaaMH TaxcHTOBbix raddpo-aHada30B 3aecb, b cyabcjiHaHofi Macce, 
eme doaee noBuinaeTCH pojib jxeae3a h imppoTHHa 3a caeT cyabtpH- 
Aob HHKejiH. HecKOJibKo CHHxaeTcn coaepwaHne Mean, naaTHHOHAOB, 
30Ji0Ta h KodajibTa; OTHOiueHHe Cu k Ni B03pacTaet. ApyrHMH cao- 
b3Mh, H3MeHeHHe cocTaBa cyjib(J)HflHOH Maccw npn nepexoae b 30Hy 
3K30KOHT3KTa HA6T B TOM }Ke HanpaBAeHHH, B K3KOM OHO npOHCXO- 
Ahao bo BKpanjieHHbix pyaax b raddpo-AHada3ax — ot ueHTpaabHofl 
qac™ HHTpy3HH k ee aewaaeMy dony. 

B boctohhoh aacTH MecTopojxaeHHH, rae b aadpaaopoBOM nopcpH- 
pHTe npeodaaaaxyr pyau, cBH3aiiHbie c noaorHMH nHppoTHHOBbiMH 
jKHJiaMH, b cyabtJiHAHoft Macce coflepKHTCH riHppoTHHa 42,9%, nem- 
aaHAHTa 21,4%, xaabxonnpHTa 35,7%. OdorameHHe HHxeaeM h Me- 
AblO 3AeCb npOHCXO^HT BCJieflCTBHe KOHUeHtpaUHH XajIbKOIIHpHTOBOfi 



•cppaxuHH pyflHoro (JiaxiHaa b cjiaAbOaHAax >kha. CyAb(J)HaHan Macca 
THTaH-aBTHTOBblX flHada30B B CpeaHefi HaCTH MeCTOpOJXaeHHH COCTO- 

ht H3 54,4% nHppOTHHa, 15,4% neHTJiaHflHTa h 30,2% xajibKonwpH- 
Ta OTHOiueHHe Cu : Ni = 2,33; Co : Ni = 0,059; Pd : Pt = 2,33 flo- 

BblUieHHbie KOJIHHeCTBa Pt, Au H Co B 3TO0 aaCTH MeCTOpOHCfleHHH 
BCTpenaiOTCH h b npodax TaKCHTOBbix raddpo-AHada30B. 

B 3anaflH0H BeTBH raddpo-AHada30Bofi HHTpy3HH b aadpaaopoBOM 
nopcJwpHTe BCTpeneHO xaabxonHpHT-MHaaepHT-nHpHTOBoe opyaeHeHHe, 
no cocTaBy cyabcfwaHOH Maccbi cxoanoe c HexoTopuMH pyaaMH cnn- 
jihtob h ocaflonHbix nopoA (pHC. 6). B ynacTKe pa3BHTHH sthx pya 
raddpo-aHada3U HMeiOT b nonepemioM ceneHHH KopbiTOodpa3HyK) (J)op- 
My c KpyTbiM 3anaa«biM h noaoniM boctohhum xpuabHMH. B 3anaa- 
hom dopTy ee aeixauHM doxoM caywaT aadpaaopoBue nopcJwpHTU, 
ABynoaeBomnaTOBue nopcJwpHTU h ToaeHTOBue anadaau, b boctoh- 
hom — jiadpaaopoBbie nopcpHpHTu; bo BnaaHHe nouBu «oxhom» bh- 
CTynaiOT cnHAHTbi. K BnaaHHe npHyponeHa xpynHaa noaoran nnppo- 
THHOBaa wnaa («ceBepHoe JKHAbHoe noae») h aoBoabHO doraTaa 
BKpanaeHHOCTb b raOdpo-anadase. 

Bo BnaaHHe cyabtjiHAHaH >XHAa aeJXHT b t3kchtobom raddpo-aHa- 
da3e hah Ha KOHTaKTe raddpo-anada3a c aadpaaopoBUM nopcfiHpH- 
tom, a 3a ee npeaeaaMH yxoaHT b noacTHAaximHe nopoau, nepece- 


Kaa noa ocrpuM yraoM noBepxHOCTb noHBU HHTpy3HH. XaabxonnpH- 
TOBo-MnaaepHTOBbie pyau HaaHHaroTca y KOHTypa BbiKaHHHBaHHa »h- 
au h HMeiOT odmne c Heft aaeMeHTU 3aaeraHHa. B cpeaHefi aacTH 
pyaHoro Teaa ohh aewaT yace Ha 12 — 15 m HH*e nouBbi raddpo-ana- 
da30B, nosTOMy Ha pyaHHxe ohh H3BecTHbi noa HMeHeM «BToporo> 
naacTa». V boctohhoh rpaHHUu «BTopofi naacT» noaHHMaeTca noa do- 
aee xpyTUM yraoM h odpuBaeTca y noBepxHOCTH KOHTaKTa c raddpo- 
anada30M, Kan du cpe3aacb nocaeaHHM (cm. pnc. 6). B naaHe Teao 
xaabKonHpHT-MnaaepHTOBux pya HMeeT bha noaocu, odaeratomeft c 
BOCTOKa H ceBepO-BOCTOKa BnaAHHy pyaOHOCHOfi HHTpy3HH C WHAb- 
humh h doraTbiMH BKpanaenHbiMH pyaaMH. naomaab pyaHoro Teaa 
npnMepHo b aaa pa3a MeHbine naomaaH jxhau, MomHOCTb — doab- 
rne cpeaHefi moiuhocth jkhau. 

PyAHue aadpa^opoBbie noptjiHpHTbi onncuBaeMoro yaacTna (no- 
M. H. roaaeBCKOMy, aK)de3HO npeaocTaBHBuieMy aBTopy CBoe onnca- 
HHe pya h nopoa) npeacTaBaaioT codofi cpaBHHTeabHO xoporno pac- 
KpncTaaaH30BaHHyK) nopoay nopd)HpoBofi cTpyKTypu c MHKpoaoaepn- 
TOBofi ochoboh. OeHOKpncTbi naarnoKaa3a aocTHram 1,5 mm aahhu; 
nnpOKCeH CABOfiHHKOBaH, B HHTepCTHUHHX — XaopHT. CyabCjjHAbl HMe¬ 
iOT BHA npOHCHAKOB, HedOAbUlHX BKpanaeHHHKOB H OaeHb TOHKOft 
BKpanaeHHOCTH. nocaeaiifla npeacTaBaaeT ochobhyio pyaHyio Mac- 
cy. XaabKonHpHT-MHaaepHTOBaa pyaa 3aMemaeTCH iihphtom, noaTO- 
My b neaoM no cBoeMy cocTaBy pyaa HBaneTCH xaabKonnpHT-MHaae- 
pHT-nnpHTOBofi. OTHOiueHHe Mean k HHKeaio oaeHb Buconoe (2,9— 
3,3) 3 a caeT 3HaaHTeabHoro CHHweHHa HHKeaa npoTHB cpeaHefi Hop- 
MU MeCTOpOJKABHHfl. 

BKpanaeHHbie pyaw b 3d>d ) y 3HBHb,x Tpannax. B 
3d)(| ) y 3H BHbix Tpannax HMeioTca nHppoTHH-xaabKonHpHT-neHTaanaHTO- 
Bue h xaabKonHpHT-MHaaepHT-nHpHTOBbie pyaw. HandoAee 3HaaH- 
TeabHaa no odT>eMy 3aaeiKb hx HaxoanTca b BocToaHofi BeTBH ceBep- 
Hofi aacTH MecTopowaeHHH. Ohh duAH otkputu h BnepBue onncaHU. 
B. C. JloMapeBbiM h noayanaH Ha3B3HHe «doraTbix koht3kthux» hah 
« doraTux MeawcTux* pya. B nocaeayiomHe roau sth pyau duan yc- 

T3H0BAeHU H B APyrHX aaCTHX MeCTOpOWaeHHH (CM. PHC. 5). 

B aewaaeM doxy raddpo-aHada30B Ha yaacTKe «koht3kthnx» pya 
b cnnAHTax BOCToaHofi BeTBH MecTopojKaeHHH 3aaeraiOT (cBepxy 
bhh 3): a) aadpaaopoBufi nop<J)HpHT, 6) chhahtu, b) necaaHHKH TyH- 
ryccKoft cepHH (puc. 7). B cnnAHTax HMeiOTca aBe 30 hh: 30Ha dno- 
THTH3HpoBaHHUX nopoa, pacnoaoJKeHHaa daHJKe k KPHTaKTy raddpo- 

AHada30B, a HH*e — 30Ha XJ10pHTH3HpOB3HHHX enHAHTOB. 

HHTpy3Ha raddpo-AHada30B b npeaeaax onncuBaeMoro yaacTKa 
daH3Ka k naacTOBOMy Teay h HMeeT odiuee c BMemaiomHMH nopoaa- 
mh MepHAHOnaabHoe npocTHpaHHe h noaoroe naaeHHe k 3anaay (10— 
12°), ho Ha (JioHe aosoabHO cnoKofiHofi noBepxHOCTH HHHCHero koh- 
TaKTa b ee noaBe HadaioaaiOTCH OBaabHue BnaanHU ajihhoh ho 200 — 
300 m , uinpHHofi ao 100 — 200 m h raydHliofi ao 30 — 35 m , rae raddpo- 
awada3U BunaxHBa»T aadpaaopoBue nopiJiapHTu h oihahtu ao oca-^ 
aoaHux nopoa TyHryccKoft cepHH (cm. pnc. 7). Tax jxe, Kax h b 3a- 
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cBepxy BHH3, OT ra66po-flHa6a30B k noHBe ciihjihtob, MHHepaJiorawe- 
■CKHH COCTaB CyAb(j)HAHOft MaCCbl pyA MeHBeTCfl: 30He 6nOTHTH3HpOBaH- 
hux nopoA cooTBeTCTByeT nHppoTHH-xaAbxonHpHT-neHTAaHAHTOBan 
MHHepaJibnaa accouHaunn, a 30He xaophth33uhh — xaAbxonnpHT- 
MHJlv'iepHT-ITHpHTOBaH KOAHHeCTBO nHpHTa B03paCTaeT K KOHTypy 
pyflHoro TeJia. 

KpynHbie BKpanJieHHHKH pa3MepoM ao 1,0—1,5 cm HMexvr oxpyr- 
jiyio xanAeo6pa3iiyx> tjiopMy h nacTO coeAHHHiOTCH tohkhmh npowHA- 
KaMH — npoBOAHHKaMH; aah 6oAee MeJiKHX xapaKTepHbi yrJioBaTbie 
oaepraHna BcrpenaeTCH MeAxan ocneHHaa BxpanjieHHocTb, rycTO Ha- 
cwmaiomaa nopofly. B xaAbxonHpHT-nnppoTHHOBbix pyaax HaOAioAa- 
lOTca paccjioeHHbie BxpanAeHHHXH, aHaAorHHHbie cyAwjiHAHbiM xan- 
jihm b miKpHTOBOM ra66po-AHa6a3e. PaccjioeHHbie BKpanJieHHHKH, 
cJieaoBaTeJibHO, He MoryT CAy>XHTb AOxa3aTeAbcTBaMH ahxb3Uhh 
C yAbC{)HAOB. 

OTKpbITbIMH paSOTaMH «KOHT3KTHbie» pyAbi BCXpHTbl H B 3anaA" 
ho 0 BeTBH MecTopoHiACHHH (cm. pwc 6). 3Aecb opyAeHeHHe npHypo- 
neHO k Kp>TOMy 3anaAHOMy 6opTy ra66po-AHa6a30B h pacnpocrpa- 


naAHoil BeTBH, k hhm npHyponeHbi noAOrne nHppoTHHOBbie jxhah, ko- 
Topbie 3a npeAe^aMH BnaAHHbi nepexoAHT H3 pyAOHOCHofl HHTpy3HH 
B Jia6paAOpOBHe nOpt|)HpHTbI H 6HOTHTH3HpOBaHHbie cnHJIHTbl. CoAep- 
jKaHHe cyAb(j)HAOB b ra66po-AHa6a3ax noBbimeHHoe. 

Bo BnaAHHax «KOHTaKTHoe» opyAeHeHHe HaHHHaeTCH c noHBAeHH- 
eM b noHBe ra66po-AHa6a30B chhahtob. JlHHeftHbie 3anacu pyAbi h 
MeTaAAOB no Mepe yAaAeHHH ot ueHTpa BnaAHHbi CHanaJia pacTyT 
BMecTe c MOHiHOCTbio cnnJiHTOB, a 3aTeM nocTeneHHO naAaioT b pe- 
3yAbTaTe cHH>xeHHH cTeneHH MHHep aAH3aitHH h moiuhocth pyAHoro 
TeAa. MejKAy 6AH3XO paOIOAOJXeHHblMH BnaAHHaMH HHTeHCHBHOCTb 
opyAeHeHHH 6oAee hah MeHee nocroHHHa. C yAaAenneM ot BnaAHHbi 
yBeAHHHBaeTCH MOIUHOCTb Aa6paAOpOBbIX nOp<j)HpHTOB, HSOAHpyiomHX 
«KOHTaKTHbie» pyAbi ot BhpanAeHHbix pyA ra66po-AHa6a30B. B Ha- 
jipaBAeHHH ot BnaAHHbi k nepniJiepHH KOHTaKTHoro opyAeHeHHH h 


PvH f ms\ i ® E3t SS)5 S E3’ ca* 


Phc. 7. rionepeMHbift reoJiorHqecKHft pa3pe3 b yiacTKe «KOHTaKTHbix» pyA 
BOCTOMHOfi BeTBH MeCTOpOJKAeHHH HopHJIbCK I 
; - .ia6pa,aopoBbifl nopdiHpHT; 2 cnHJIHTbl, 3 - necHaHHKH. J - g™!!* : 

cnHAMTax, 5 —6ora-roe opyaenenHe b cnnaHTax, 6 — rpaimnu .KOHTaKTOBoro opyfleHe 
hhh», 7 — ra66po-nHa6a3bi; 8 — cyabitHwiaa *Haa 
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HfleTCH b TOAeHTOBbix AHa6a3ax h ABynoAeBoinnaTOBbix nopcjiHpHTax. 
Oho HMeeT bha opeoAa, 6e3 nepepbiBa oSAeraiomero noBepxnocTb 
KOHTaKTa ra66po-AHa6a30B. HHTeHCHBHOCTb opyAeHeHHH ySbiBaeT ot 
KOHT aicra k rpaHHue pyAHofi 30 hm, ho pacnpocTpaHeHHe cyAb<})HAOB 
HepaBHOMepHoe. i 

OpyAeHeHHe b 3<j)(fiy3HBHbix Tpannax b 3anaAHOM 6opTy MecTO- 
pojKAeHHH BcrpenaeTCH h b cpeAHen h iojkhux qacTnx xoHTaxTHoii 
30Hbi ra66po-AHa6a30B, ho 3Aecb oho He HBAHeTCH HenpepbiBHbiM. 
CnHAHTbi, BbicTynaiomHe b noHBe ra66po-AHa6a30B Ha ckaoh3x bo- 
p0HK006pa3H0H BnaAHHbi HHTpy3HH, TaXJXe HMeiOT 3K30K0HT3KTH0e 
opyAeHeHHe. lOjxHee stoA BnaAHHbi SoAbuiHHCTBo cxb 3 >xhh, nepece- 
KaiOIHHX KOHT3KT Ta66p0-AHa6a30B CO enHAHTaMH, BCKpbIBalOT «KOH- 
TaKTHbie» pyAbi. TaKHM o6pa30M, onHCbiBaeMbift THn opyAeHeHHH 
HMeeT noBceMecTHoe pacnpocTpaHeHHe na MecTopo>XAeHHH; c boctoh- 
hoA BeTBbio HHTpy3HH CBH33HO AHinb HanOoAee xpynHoe CKOnAeHHe 
3 thx pyA- <J>opMa h cocTaB BKpanAeHHHKOB, a TaK*e xapaKTep Me- 
TaMop(J)H3auHH BMemaiomHX nopoA Ha Bcex ynacTKax KOHTaKTHbix 
pyA OAHHaKOBbl. 

it. CpeAHee H3 HeCKOAbKHX 3H3AH30B nHppOTHH-neHTA3HAHT-XaAbKO- 

|- HHpHTOBblX pyA B 34>(J)y3HBHblX Tpannax HOKa3HBaeT CAeAyiOUtHH co- 
I • cTaB pyAHbix MHHepaAOB: nnppoTHHa 28,9%, neHTAaHAHTa 20,7%, 
f xaAbKonnpHTa 50,4%, cepu 35,51%. OTHOineHHe Co : Ni = 0,030; 
I Cu : Ni = 2,60 h Pd : Pt : Rh : Au = 8,4 : 1,00 :0,10 : 0,45. 

I B cnnAHTax h Apyrnx 3(Jxj)y3HBHbix Tpannax KonueHTpHpyeTCH 
xaAbKonHpHTOBan cfipaKUHH pyAHoro (})AioHAa, b TBepAoft <jia3e koto- 
pofl pe3KO cHHwaeTCH poAb cyAbc[)HAa *eAe3a; yMeHbinaeTcH h koah- 
necTBo Ko6aAbTa; rAaBHUM pyAHbiM MHHepaAOM ct3hobhtch xaAbKO- 
nnpHT, KOAHieCTBO rmaTHHOHAOB nOHTH B ABa, a 30AOTa — B TpH pa- 
33 SoAbine, HeM b cyAb^HAHOH Macce TaxcHTOBoro ra66po-AHa6a3a, 
b ABa h Tpn pa3a Burne Taxwe OTHOineHHe Pd : Pt. 

* riepeCHeTbl HMeiOUlHXCH 3H3AH30B nOKa3blBaiOT, HTO B XaAbKOnH- 

pHT-MHAAepHTOBblX pVAaX COAepJKHTCfl: X3AbK0nHpHTa 78,0%, MHAAe- 

pHTa 11,4%, nnpHTa 10,3%, cepu 38,1%. KoAe6aHHH no OTAeAbHUM 
npoOaM 3HaiHTeAbHbi. OTHOineHHe Co : Ni = 0,030; Cu : Ni = 3,17; 
Pd : Pt : Rh : Au = 10,60 : 1,0 : 0,095 : 0,554. Koahhcctbo *eAe3a b 

AHCyAbtjlHAHyiO (j)a3y KpHCT3AAH3aiIHH B TBepAOft PyAHOTO (J)AIO- 

t HAa HeBeAHKo: 27,2% no cpaBHeHHio c 46,2% b pyAax TaxcHTOBoro 
I ra66po-AHa6a3a. 3 tot sacmcht ct3hobhtch cHOBa AOMHHHpyiouiHM 
| TOAbxo b HeOoAbuiHx *HAxax, othochiuhxch x nocAeAHefi $a3e xpn- 
i’. CTaAAH3aiIHH, TA3BHbIM MHHepaAOM XOTOpbIX HBAHeTCH HHXeAHCTblft 
I nnpHT. 

| B OTIIOUieHHH npOHCXOJXAeilKH XOHTaXTHbIX pyA B 3(J)({)y3HBHbIX 

f Tpannax cymecTByeT iiecxoAbxo Tonex 3peHHH. 3nHreneTH i iecKoe 06- 
pa30BaHne hx, xohchho, He Bbi3biBaeT comhchkh. CnopHbiM hbahctch 
| bonpoc 06 HCTOHHHXe MHHepaAH33UHH. B. K. KOTyAbCXHH (1943i, 2,3, 
j 1946) npeAnoAaraA, hto hctohhhxom cyAb(J)HAOB b cnnAHTax cAyixaT 
i pyAHbie ra66po-Ana6a3H. B noAb3y Taxoro npeAnoAOJxeHHH roBop ht 
• COBMeCTHOe HaXOHtAeHHe CyAb(})HAOB H CHAHXaTOB: XOHTaXTHblH nH- 
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poKceH oepasyeT uenoiKH, a aame chtobhaho npopaciaer cyab^rau 
H cHHreHCTiiaen c nocaeAHHMii. noaorne cyJiwjmsubie wMH o6pa30- 
Baancb noaaxee, yme 8 nojmocTMD pacKpHcTaaaHSOBamibK 
HeKOTOpbie reojiorn yKa3biBaJin Ha TecHyio cBH3b ceBepHoro *HJibH 
ro n0,0 KOHT3KTHMX pya B BOCTOHHOH BeXBH ^CTOpO^eHHH B 
npyrHX yiacxKax, OflHaKO, xanofi cbhsh HeT. T. B PoroBep 
ocHOBbiBaHCb Ha *aKTe oxcyxcxBHH KOHxaKXHOFO °Py fle »®»^ M BO rT ^: 
flHHax, rae cnHJiHxu cpe3aHbi ra66po-aHa6a3aMH, h cjiohcxom exp 
HHH pyflHoro xejia, ciHxaex sxh pyabi rHflpoxepMaJibHbiMH oOpaaoBa- 
hhhmh npefliuecxByiomHMH HHxpy3HH ra66po-flHaoa30B. 

Bb.me 6buio noxasaiio (cm. P hc. 7), hxo ueHxpbi h hcxohhhkh mh- 
HepaJiH3auHH HaxoflaxcH b aenpeccnax nowa ra66po-aHa6a30B, ra 
HMeroxca flBa xwna pya - wHJibHbie h BKpanneHHbie. Kaxon we hs 
3XHX flByX XHIIOB 6bIJI HCXOMHHKOM MHHepaJlH3aUHH CHH^HXOB. 

OxBex Ha sxox Bonpoc aaiox BepxHxaabHbie ano<J)H3bi, oxxoanmne 
ox noJiorHX cyab^HAHbix whji, BcxpenaeMbix h 6HOXHXH3HpoBaiiHbix: 
cnHJiHxax, c xeM we MHHepaaonniecKHM cocxaBOM, hxo h noaorHe 
*HJ1U (70—75% Po) 4acxo xaxne ancx|)H3u nepecexaiox MHHepaJiH- 
30B3HHUe enHJIHXU OX KpOB^H flO nOHBbl, HO He OK33bIBalOX HHKaxoro 
bjihhhhh Ha cocxaB cyjib(J)HAHOH Maccbi nocaeflHHx; He ohjih ohh w 
S apbepaMH npH aBHweHHH pyaHoro (JiJiioHaa b cnHJinxax. cneaoBa- 
xeJibHo, pyaHbie xeaa cnnouiHbix cyjibcjiHaoB o6pa30BaJiHCb no3aHee 
BKpanJieHHbIX pya 3K30KOHX3KXHOft 30HbI H He MOIVIH CayJKHXb HCXOH- 
HHKOM KOHXaKXHblX pya B BOCXOHHOH BeXBH MeCXOpOWaeHHH. Mpy™- 
MH caoBaMH, npOHexowaeHHe KOHxaxxHbix pya paccMaTpHBaeMoro 
ynacxKa noaxBepwaaex xoHxy 3penHH B. K. Koxyabcxoro. (OaHaxo b 
apyrnx nacxHX MecxopowaeHHH cymecxByex reHexHiecxan cB«3b Mew- 
ay noaoSHbiM opyaeHeHHeM h noaoraMH cyjib<j)HaHbiMH wnnaMH 
«Bxopofi nnacx 3anaaHofl BexBH MecxopowaeHHH*). 

XaabKonHpHX-MHaaepHx-nHpHxoBwe pyau no aoMHHHpyxomeMy 
aaeMeHxy b pyaHOM (junonae — wene3y — oxhochxch k aHcyab<tmaHOH 
(Jia3e KpHcxaaaH3auHH. a no nojioweHHio b pa3pese pyanon sohu— k 
HH 3KOxeMnepaxypHbiM o6pa30BaHHHM. 

OpyaeHeHHe b ocaaoiHbix nopoaax B ocaaonHbix; 
nopoaax aewanero 6oxa ra66po-aHa6a30B cKOHueHxpnpoBaHO npH- 
MepHO xaxoe we KOJiHnecxBo pyaHofi Maccbi, hxo h b 3(J)4)y3HBHbix 
xpannax, ho Haw6oaee 3Ha*iHxeJibHbie ynacxKH MHHepaan3auHH Haxo- 
aaxca b epeanefi h iowhoh nacxax MecxopowaeHHH. Ha ceBepe HMe- 
ioxch aHuib oxaeabHbie oKHa b boctohhoh BexBH ra66po-aHa6a30B, 
rae nocaeaHHe HaxoaaTca b KQHxaKxe c ocaaxaMH xyHryccKOH cepHH. 
HefioabiiiHe pyaHue xena Bcxpenaioxca h 3aecb 

Han6oaee npoayKXHBHbtMH b ocaaoiHUx nopoaax HBaaioxcH epea- 
ne3epHHCxbie h KpynH03epHHcxwe KBapu-apK030Bbie, noaHMHKXOBbie 
h xydiorenHbie necnaHHKH c KapSoHaxHbiM h raHHHcxo-KpeMHe3eMn- 
cxbiM ueMenxoM. B raHHHCXbix, yrancxbix h rpa(()HXH3HpoBaHHbix 
caaHuax Ha KOHxaKxe c ra66po-ana6a3aMH oSbinno pa3Baxa cexb 
xohkhx, xaabKonHpHxoBHX npownaxoB; HHoraa Bcxpenaioxca aHH3bi 
h KppoxKHe wHabi cnaouiHbix cyabcJ)HaoB. B necnaHHKax H3BecxHbi 
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wnabHbie h MexacoMaxanecKHe pyau. MexacoMaxHnecKHe pyabi coexo- 
ax H3 xaabKonnpnxa, Mnaaepnxa h HHKeaHcxoro nHpnxa h no (popMe 
3aaeraHHH npeacxaBasnox co6oh rHe3aa H aoBOJibHO xpynHbie aenern- 
KOo6pa3Hue xeaa. 06 uhho pyaHue xeaa orpaHHieHbi nexxo, ho 
B cxpenaioxca h nocxeneHHUe nepexoabi ox MHHepaJiH30B3HH0H k ny- 
cxoh nopoae. TnnHMHbiM HB^nexca «pyaHaa JiHH3a b necqaHHKax» Ha 
ropH30Hxe 300 m bocxohhoh BexBH MecxopowaeHHH. JlHH3a JiewHX 
noa cnnaHxaMH h aaOpaaopOBbiMH nopcJwpHxaMH h xoJibxo b kjwhoB 
cBoefi naern nonxn conpHKacaexca c ra66po-aHa6a3aMH. PyaHoe xe- 
jio HMeex JieneiiiKOo6pa3Hyio cJ)opMy; 3aJieraHHe corjiacnoe c BMema- 
louieH nopoaoH, Koxopofl cjiywnx KBapu-apK030Bbifi necnaHHK, coexo- 
amHH H3 yrJioBaxbix 3epeH KBapua, neJiHXH3HpOBaHHOro nojieBoro 
innaxa h KapOoHaxHO-raKHHCxoro ueMenxa. Cyaib^Hati npeacxaBJieHbi 
xoHKoaepHHCxofi Maccoft, nponnxuBaiomeB nopoay. Ohh aaMemarox 
ueMeHx h oxaacxH nojieBbie innaxu. CooxHomeHHe^ pyawbix MHHepa- 
JIOB H3MeHHHBO. HopMaxHBHbifl MHHepaJiorHHecKHH cocxaB, no He- 
cKoabKHM aHaaH3aM, npn nepecnexe Bcero HHKeaa Ha MHaaepnx cae- 
ayfomnn: xaabKonnpHxa 55,0%, MHaaepHxa 10,2% h nHpnxa 34,8 k. 

OpyaeHeHHe b ocaaonHbix nopoaax b cpeaHefi h iowhoh nacxax 
MecxopowaeHHH h b BopoHKoo6pa3Hon BnaaHHe npeacxaBaeHO cnaom- 
humh cyab(J)HaaMH h MexacoMaxHnecKHMH pyaaMH, cocxaBasnouiHMH 
pyaHbie 30Hbi 3HaHHxeabHoro npoxnweHHH. Hacxo MHHepaaH30Baiibi 
h BMemaiouiHe pyaHbie xeaa nopoau. 

HopMaxHBHbin MHHepaaorHHecKHH cocxaB MexacoMaxHnecKnx pya 
cpeaweH nacxH m ecxopowa^HHa npn nepecnexe HHKeaa Ha MHaaepnx 
no aaHHbiM xpex aHaaH30B caeayroniHfl: xaabKoimpHxa 55,3%, mhji- 
aepHxa 16,7«/ 0 , nHpnxa 28,0°/o, cepbi 39,8%. 

XaabKonHpHX-MHaaepnx-nHpnxoBbie pyabi b ocaaoHHUX nopoaax 
xapaKxepH3yioxcH bmcokhm oxHomeHHeM Cu : Ni = 1,8—3,6 h hh3khm 
Co : Ni = 0,02. OxHOineHHe Pd : Pt : Rh : Au = 2,27 : 1,00 :0,026 . 

: 0,155 (no aaHHbiM xpex aHaaH30B). 

3aKaHHHBaa onncaHHe 3K30KOHxaKxHoro opyaeHeHHH Hopnabcx I, 
caeayex oxMexnxb xecnyio npocxpaHcxBeHHyio cBH3b Meway annreHe- 
XHHeCKHMH OoraXbIMH pyaaMH HHXpy3HH H HHXeHCHBHOii MHHepaaH3a- 
HHeH 6 okobmx nopoa (cm. pnc. 4 H 5). 3X0 cBHaexeabcxByex o xom, 
hxo npouecc o6pa30BaHHH xex h apyrnx pya 6ua eaHHbiM h oaHOBpe- 
MeHHbiM H3MeHeHHe xHMHHecKoro cocxaBa xBepaofi <J>a3ta pyaHoro 
(JjaioHaa npH nepexoae b 3ony 3K30KOHxaKxa Haex b xom we HanpaB- 
aeHHH, hxo h b HHxpy3HH, — ox ee ueHxpa k aewaneMy doxy (cHHwe- 
HHe coaepwaHHH b cyabijiHaHOH Macce Ni, Co, 2 Pt, oxnacxn Cu, no- 
BbimeHHe pojih Fe h ap.), ho b noacxHJiaiomHX nopoaax nponexoanx 
6oaee pe3Koe pa3o6meHHe nnppoxHHOBOH h xaJibKonHpnxoBofl ^P 314 ' 
uhh cyjib<j)HaoB, Hanajio Koxoporo (JinKcnpyexca b xaKCHXOBbix ra6- 
6po-aHa6a3ax. 

riHppoxHHOBafl (JipaKUHH pacnpocxpaHHexcH rJiaBHbiM o6pa30M b 
jiadpaaopOBOM nop^npnxe h xHTaH-aBrnxOBOM aHa6a3e, B03ae koh- 
xaxxa c ra66po-ana6a3aMH. Ee KpanHHM hjichom HBJiaioxcfl HeSojib- 
uine rHe3aa nonxn nnexoro nnppoxHHa c He6o^biiiHM kojihhccxbom 
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cyjibd)HflOB HHKeflfl H Mean, Hspeaaa BCTpeiaeMue b aaSpaaoposoM 
noptbHpHTe h b necaaHHKax. noaaBaaiomaa Macca 6oaee noaBna<HOH 
xaabKonHpHTOBofi $paKUHH yxoaHT b 3 (j)cj)y3HBHue Tpannu h ocaaon- 
Hbie nopoabi. Banare k ra66po-aHa6a3aM ona aaeT nnppoTHH-neHTJiaH- 
nHT-xa.abKonHpHTOByio MHHepaabHyio accounaiiHio c npeo6aaaaHneM 
xaabKonHpHTa, a b 6oaee yaaaeHHUx — xaabKonnpHT-MHaaepHT-nH- 
pHTOByiO C p33HblM COOTHOIIieHHeM pyaHbIX MHHepaJlOB. 3flecb CHJlb- 
HO CHHataeTca poab aceae3a (KpoMe SoraTbix iihphtom paaHocreH) b 
cyabdwaHofl Macce (29,1-40,2% no cpaBHeHHio c 44,5—46,5% b hh- 
Tpy3HH) H BMecTe c MeabK) yBeaHHHBaeTcs coaeparaHne HHKeaa, naa- 
THHOHflOB H 3oaoTa. Cyan no noaoareHHio 3K30koht3ktob bix pya b 
pa3pe3e pyaHofi 30 KH, KpHCTaaaH3auH3 o6ohx (ppaKunii pyaHoro 
(bjifonaa c nnppoTHHOM b TBepaofi <J)a3e nponcxoanaa npn 6^h3Khx 
TeMnepaTypax cpea«. B HH3KOTeMnepaTypHoft, ancyab^naHOH, <pa3e 
KpncTaaJiH3aUHH areae3a neHTaaHanT cMeHaeTca MnaaepHTOM. 


)KHJlbHblE HAH CnJIOlllHblE 
CyJlb<DHAHblE PVAbl MECTOPO>KAEHM>l 

CnaoniHue cyabtjjnaHue nan arnabHue pyaw o6pa3yioT npenMy- 
mecTBPHHo noaorne pyaHue Teaa, 3aaeraiomHe b HHaoiefi aacTH 
ra66po-ana6a30B nan b noacTHaaioiunx hx ocaaonnux h H3Bepa<eH- 
hux nopoaax pea<e BCTpenaioTca KpyTonaaaiomHe pyanwe Teaa, ko- 
Topbie cexyT nopoau noHBbi h pyaHbie ancJ)$epeHUHaTbi HHTpy3HH. 
B oco6bifl Tnn BbiaeaaioTca BepTHKaabHbie xaabKonnpHTOBbie acnau 
CeBepHoro Mbica ropbi PyaHOH, 3aaeraiomHe b ocaanax TyHryccKoii 
cepnn h BbiKaHHHBaiomHecn BHH3y — b Mepreaax aeBOHCKoro B03- 
pacTa, a BBepxy — b t3KCHtobom ra66po-ana6a3e. B oTanane ot 
BKpanaenHoro h MeiacoMaTimecKoro opyaeHeHHii, KOHueHTpauHH 
KOTOpbix CB33aHU nan co caoaMH TeaeHna MarMbi, nan c neTporpa- 
(bHMeCKHMH H CTpyKTypHUMH OC 06 eHHOCTaMH BMemaiomefi cpeau, 
noaoweHne arna b pyaHoii 30He KompoanpyeTca T pemHHOBaTOCTbK> 
nopoa C>ab(J)HaHbie wnau KpHCTaaaH30Baancb nocae (jiopMHpOBa- 
Hna ra66po-ana6a30B; nocaeanne noaBepraancb TeKTOHHHecKHM ne- 
peaBHJKKaM ao o6pa30BaHHa a<na. KpyTonaaaiomHe arnau, nepece- 
Kaiomne nopoabf aearanero 6oaa h nna<HHe an4 )( l )e P eH n HaTbI raoopo- 
ana6a30B, yKa3UBaioT Ha napareHeTHHecmie OTHOineHHH hx c pya- 
HOH HHTpy3Hefi. B. K- KOTyabCKHH (1943) OTHOCHT CyabtpHaHbie 
jKHabi K oco6oh cy6$a3e pyanoro npouecca, 6oaee no3aHeft no 
cpaBHeHHK) c BKpanaeHHUM opyaeHeHHeM. 

noaaBaaiomaH Macca cnaouiHbix cyabijmaHbix pya Meeropoarae- 
hhh HopwabCK I cocpeaoToneHa b noaornx pyaHbix Teaax. B oaHHX 
caynaax ohh BCTpenaioTca oaHHOHHMMH atnaaMH, b apyrnx pacnoaa- 
raiOTca rpynnaMH Ha oaHOM ropH30HTe h, coeaHHsacb cbohmh koh- 
uaMH, o6pa3yioT arnabHue noati. OneHb nacTo ochobhoh arnae co- 
nyicTByiOT oann nan HecxoabKO MaaoMomHUX npoacnaKOB b oaHOM 
hjih o6ohx 6oKax amau, o6pa3ya arnabHyio 30Hy. 
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Cyab(J)HaHbie atnau Ha6aioaaioTca bo Bcex nopoaax pyaHOH 30- 
hh, KpoMe xaopHTH3HpoB3HHbix cnnaHTOB, rae KpynHbix pyaHbix 
Tea cnaouiHbix cyabcjmaoB He BCTpeneHO. 

B 6HOTHTH3HpOBaHHbIX CnHaHTaX OT nOaOTHX *Ha OTXOaHT BHH3 
BepTHKaabHbie anoi|)H3bi ceBepo-BocTonnoro Han ceBepo-3anaaHoro 
npocTHpaHHH. Ohh Tyno BbiKanHHBa iotch na KOHTaKTe 6 hothth3hpo- 
BaHHux cnnaHTOB h necnaHHKOB. no cocTaBy cyab(j)HaHOH Macca; 
anotj)H3bi HHneM He OTannaioTcH ot noaornx *na. B apyrnx nopoaax 
noao6HUe pyaHbie Teaa He BCTpenaiOTca. 

B naaHe >KHabi h *nabHbie noaa HMeioT oBaabHyio ^opMy- 0y _ 
ayHH BbiTflHyTu b HanpaBaeHHH aanHW HHTpy3nn ra66po-aHa6a30B. 
npocae*HBaa noao*eHne *Ha h atHabHUX noaefl b npoaoabHOM 
pa3pe3e pyaHofi 3ohw, aerno ydeaHTbca b tom, hto Soabuiaa nacTb 
hx npnyponeHa k nonBe ra66po-aHa6a30B. Ohh HMeioT c ra66po-ana- 
6a3aMH o6iuhh yroa norpyareHHa b iojkhom HanpaBaeHHH, ho He 
caeayiOT cTporo no peabe^v noHBbi HHTpy3HH, a o6pa3yiOT cboA rnn- 
COMeTpHHeCKHfi ropH30HT. TaK, B BOCTOHHOH BeTBH MeCTOpOH<aCHHH 
>KHabi aeataT y HH»«iero KOHTaKTa ra66po-ana6a30B, a K)H<Hee, b 
B0p0HK006pa3H0H BnaaHHe, OHH OTpbIBaiOTCa OT nOHBbl HHTpy3HH 
Ha 60—80 m, noaHHHHacb yicaoHy JKHabHoro ropH30HTa. B 3anaaHOH 
BeTBH MecTopoJKacHHH, rae HeT KpynHbix noporoB b noaBe ra66po- 
aHa6a30B, jKHau Tecnee cBa3aHbi c noHBoii HHTpy3HH. 

KoaHHecTBo >KHabHbix pya Ha MecTopo>KaeHHH HopnabCK I yBe- 
annnBaeTca b HanpaBaeHHH BoccTaHHa HHTpy3HH ra66po-aHa6a30B. 
rioaoareHHe raaBHofi Macca *HabHbix pya b pa3pe3e h naaHe pya- 
hoh 3onbi onpeaeaaeT, KaK mu ybhahm HHate, hx BaaoBofi cocTaB 
KaK cymecTBeHHo nHppoTHHOBbix pya. IIosTOMy hx aacTo Ha3UBaiOT 
nnppOTHHOBUMH >KHaaMH, xoth TaKoe onpeaeaeHHe He Bceraa coot- 
BeTCTByeT MHiiepaaoi nnecKOMy cocTaBy HeKOTopux pyaHux Tea. 
yBeanneHne coaep>KaHH3 nnppoTHHa nponcxoaHT 3a cneT He ToabKo 
neHTaaHaHTa, ho h raaBHUM o6pa30M xaabKonnpHTa, 6aaroaapa 
weMy OTHomeHHe Mean k HHKeaio ct3hobhtc 3 MeHbine eanHnuu nan 
6aH30K k 3toh BeaHHHHe. 3HaHHTeabHO cHHJKaeTca no cpaBHeHHio c 
BKpanaeHHUMH pyaaMH ra66po-aHana30B coaeparaHHe Ko6aabTa h 
naaTHHOHaoB. 

CaeayeT oTMeraTb npocTpaHCTBeHHyio cB33b Mearay 6oraTofl 
MHHepaaH3aiineH ra66po-aHa6a30B h noacTHaarouinx hx nopoa h 
pyaHUMH TeaaMH cnaouiHux cyab^HaoB. rioaorne cyab<})HaHue h<h- 
au, 3aaeraioui,He b ra66po-aHa6a3ax, nacTO conpoBoaraaiOTca aHH- 
3aMH SoraTHx BKpanaeHHbix pya. riocaeaHHe npHyponeHU k cao3M 
TeneHHS h b stom caynae cexyTca *HaaMH. 

Buine mu BHaean, hto nocTeneHHbie H3MeHeHH3 b cocTaBe cyab- 
cjjHaHOH Maccu b pa3pe3e HHTpy3HH ra66po-aHa6a30B npnBoaHT k 
aByM THnaM pya: nHKpHTOBbIM H TaKCHTOBUM. Tohho TaK xe H cyab- 
(JjHanue *Hau, 3aaeraiomHe b nHKpHTOBOM ra66po-aHa6a3e, no co¬ 
cTaBy pyaHOH Maccu OTannaioTCK ot arna TaKCHTOBOro ra66po-ana- 
6a3a. HMeioTca h pyaHue Teaa npoMearyTonnoro cocTaBa. CymecT- 
ByeT TecHaa cB33b Mearay XHMHKO-MHHepaaornnecKHM cocTaBOM 


TK1M a cyjibdjMflBOH Maccofl BKpanaeHHUX pya BMemammax nopoa, 
7 e b HanpaBJieHHH or aeMpaaMOii aacra HHTpyaaa K ee 
mV 6oKy, B BaaOBOM cocraBe pyaMX Tea cnnommix cyx«taJOB 
npoacxOflBT Te me aaMeaeHHH, ito a B TBepaoS JaBe pyanoro f”'. 
aaa BKpanaeHHux pya (noBUineHne pojiw nnppoTHHa, cHHweHHe 
aepwaHHH HHKeaa, KoOaabTa, naaTHHOHaoB h ap-)- 

THiiHMHbie WHau nHKpHTOBbix h TaKCHTOBbix ra66po-aH a6a30 
cxoflHbi no cocraBy cyabtjwaHOH Maccu c b k p a n aeH.i hk a mh bm ewa 
lomen cpeabi, ho cooTHomeiiHH pyanbix MHHepaaoB h 
aiecb apyrae. no btbm npaa.iaxaM Mbl ctobt 6nn*e Bcerc . «; 6o- 
raTUM BKpanaeHHbiM pyaaM, a B cpaBHeHHH c paaOBbiMn ~ » ™* 
hum BHTepBaaaM coorueTcTByiomero aaMepeHUHara. 3 to ™"° “ 3 
Ta 6a. 4, rae cpaBHHBaioTCH aaHHue no aeyM wnaaM c BKpanjieHHbi 

MH Py flaMH ‘ T a6 jih aa 4 

HooMaTHBiibifl MHHepaaorHMecKHfl cocTaB h coflepwaHHe neKOTopwx 

H r?«:™Vcy b^aaaoB^ 


MHHipaJiu 

CpeiHee 

aeHKux py- 

pHTOBOM 

•A: 

Bor-ame 
pyjw b 

IlHKpHTOBOM 

ra6(^)o^ 

JKhbu b j 

IlHKpHTOBOM 

ia56po- | 

CpesHee 

JleHHbIX 

pyaax b 

T8KCHT0B0M 

raf)6po- 

aHa6a3e 

Boranie 

pyauB 

taKCHTOBOM 

raCfipo- 

aHa6a3e 

WHaia B 
TaKCHTOBOM 

anaGaae 

riHppOTHH . . 
neHTJiaHanT . 
XajibKonnpHT . i 
OTHomeHne 

Cu k NI . . 

41,5 

26,1 

32,4 

1,37 

43.5 
23,8 

32.5 

1,48 

47.7 

22.7 
29,6 

1,39 

47.5 ! 
21,0 i 

31.5 

1,64 

53,5 1 

19,3 
27,2 | 

1,62 

66,0 

19,6 

14,4 

0,78 


B cnaouiHbix cyJib(})HflHMX pyaax pa3o6meHne xaabKonHpHTOBoii 
h nnppoTHHOBon (JjpaKUHH pyanoro 4>aioHaa npoaBaHeTca 6oaee 
De3KO neM bo BKpanaeHHux, ocoOchho Meway pyanuMH TeaaMH, 
saJieraiomHMH b ocaaoqHbix nopoaax 3aecb Ha whom noaioces h ie- 
[otch >KHJibi c coaepwaHneM nnppoTHHa ao 80—85/o, Ha apyroM 
MenncTbie pyau, 6orarae naaTHHOHaaMH, 30 jiotom h HHKeaeM, c co- 
nep>KaHHeM xajibKonnpHTa 6oaee 50%. Pa3o6meHHe sto HaSaio- 
naeTCH H bhvtph KpynHbix pyanux Teji He3aBiicHMO OT cocTaBa BMe- 
marouiHX nopoa. B ocaaoqHbix nopoaax xaabKonnpnTOBue wnau c 
nHppOTHHOM H neHTJI3HflHTOM nepeXOflHT B XaJIbKOnHpHT-MHJIJiepHT’ 
nHPHTOBue (hhk&jihctu h hhpht), a npn 3HaqHTeabHOM yaaaeHHH ot 
ra66po-flHa6a30B — b nnpHTOBbie c He6oabiiiHM kojihm ecTBOM xajib- 
K0HHPHT3 h MHJiJiepHTa (CeBepHbift muc ropu PyflHOH). CT3JIO 6bITb, 
b 9K30K0HT3KTe ra66po-ana6a30B 9B0JH0HHH xHMHKO-MHHepaJiornne- 
CKoro cocTaBa wnau coBepmeHHO aHaaornqHa BKpanaeHHbiM h Me- 
TacoMaTHnecKHM pyaaM. 3 to cBHaeTeabCTByeT o c6aHweHHOCTH bo 
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BpeMeHH hx cy6(J)a3 pyaoo6pa3yiomero npouecca npn iiomth oa«Ha- 
kobom bjihhhhh TeMnepaTypu cpeflbi Ha cocraB TBepaofi (jia3u pya- 
Horo (jiaiOHaa. 

Heab3H He OTMeiHTb orpoMHyio no cpaBHeHHio c MacniTaooM 
>KnabHbix Tea KOHneHTpaunio cymecTBeHHO napporaHOBOH Maccu, b 
KpaiiHeH ceBepHOH qacTH MecropowaeHHJi. }Knau cpeaHeft h k>h{hoh 
qacTH MecTopoataeHHH coaepataT MeHbrne nnppoTHHa h Ooabrne 
xaabKonnpnTa h neHTaaHanTa. Ohh 3Ha»lHTeabHO MeHbrne h no o6tj- 
eMy pyaHHX Tea. Bee sto xoporno coraacyeTcn c yBeanqeHneM mh- 
Hepaa«3auHH nopoa b HanpaBaeHHH bocct3hhh HHTpy3HH h c xaqe- 
cTBeHHUM H3MeHeHHeM cocraBa cyab(J)HaHoii Maccu BKpanaeHHux 
pya (noBbimeHHe poan cyab^naa «eae3a h ap.). 

HanSoace KpynHoe pyaHoe Teao THna nnapHTOBUx pya HaxoanT- 
CH B paHOHe B0p0HK006p33H0H BnaaHHH H H3BeCTHO noa Ha3BaHHeM 
«IO}KHoro jKHabHoro noan» BocToqnoH BeTBH MecTOpowaeHHH. 3aecb- 
HMeRDTCH ase wnabHue 30Hbi: hh*hhh, pacnoaaraiomaHCH b 40— 
60 m Burne noqBbi HHTpy3HH, h BepxHHH — b 70—80 m Burne noq- 
bu Cyabijinau Mean h HHKean b «K)*hom janabHOM noae» koh- 
aeHTpnpyioTcH b ueHTpaabHOH, Han6oaee moiuhoh qaera nena. 3aecb 
o6oco6aaioTc{! xaabKonnpHT-KySaHHT-neHTaaHaHTOBbie pyau 6e3 
nnppoTHHa HaH c He6oabinnM KoanqecTBOM stoto MHHepaaa. Cyab- 
4>HaHaH Macca hx HMeeT Buconoe coaepaiaHne Mean, Hnnean, naa- 
THHonaoB h 3oaoTa. XaabKonnpHT-nnppoTHHOBue pyau pacnpocTpa- 
hsuotch B MaaoMOu^Hux nepH^epniiHUX qaerax wna, qTO cayatHT 
npH3H3KOM 6oaee no3aHeft hx KpHCTaaaH3aann. 

B oaHoii H3 cKBaatHH b epeanefl qacTH MecTopoJKaeHHH 6uaa 
BCTpeqeHa wnaa, SoraTan Meabio h naaTHHonaaMn; coaepataHHe 
nocaeaHHX noqTH b HecnoabKO pa3 Burne HopMbi 6oraTUX BKpanaeH¬ 
Hux pya nnKpHTOBHX ra66po-aHa6a30B. OTHomeHne Pd : Pt: Au = 
= 4,25: 1,00:0,6. 

XCnau, 6aH3Kne no cocraBy cyab^naHon Maccu k BpanaeHHbiM 
pyaaM nHKpHTOBbix ra66po-ana6a30B, 3aaeraiOT He TOabKO b nnKpn- 
Tax, ho h HHJKe 9Toro awiJjcJjepeHUHaTa; KaK h ntnau c cocTaBOM 
cyab(J)naHOH Maccu TaKCHTOBbix ra66po-aHa6a30B qacTO yxoaHT b 
noacTHaaiomne HHTpy3Hio nopoau. npHMepoM tbkhx nena MoweT 
caywHTb «K)}KHoe ntnabHoe noae» 3anaaHon bctbh MecTOpowaeHHfl 
h HeKOTopue apyrne pyaHbie Teaa toh we 3anaaHoii BeTBH Mecro- 
powaeHHa: wnaa ynaoHa 8 pyaHHKa «3anoaapHoro» h He- 
6oabniaa wnaa, HaxoanmaHca b ceBepHOH qacTH 3anaaHofl bctbh 
M ecropowaeHHH Ha pyaHHKe «yroabHU0 pyqen» h b pnae apyrnx 
noaorax WHa. Hx BaaoBofi xnMHKO-MHHepaaornqecKHH cocTaB b oa- 
hhx cayqasix 6anwe k hhkphtobum, b apyrnx — k TaKCHTOBUM 
BKpanaeHHUM pyaaM 

B wHaax t3kchtobux ra66po-ana6a30B h noacTnaaiomHx nopoa 
npoaecc BUTecHeHnn cyab^waoB uBerabix MeTaaaoB nnppoTHHOM 
naeT aaabine, qeM b 9nHreHeTnqecKnx BKpanaeHHux pyaax ra66po- 
ana6a30B rio9TOMy epean wnabHux pya 9Toro rana hmciotch cy- 
meerBeHHo nnppOTHHOBue pyanue Teaa c coaepwaHneM FeS b cyab- 


taoa Hacce flO 75-80%, flOMranpyiofflaH ponb xexeae i ei TBep 
ion 4>a3e pyaHoro ■JunonM noaiepKUBaeTca oSHrneM MarHeyiTa 
kmhJctbo Koroporo jocwraeT 20-25% no cpaBHenmo c 5% d 

nHPpOTHH-neHTaaHaHT-xaJlbKonapHToBHX jKHJiax oObi'.'Horo cocTaBa. 

P 3?o OTanane cMommx cyaB^HMMX pya HopnabcKoro»ecro- 
poKieHHH or BKpanJieHHHX m aaryineSHBaeT nonnoii aHaaoraii B 
H3MeHeHHi! BanoBOro XHMHKO-MHHepaaorHBecKOro cocrasa «e«y 
„„mh KaK B paapeae, TaK a no BoccTanmo pyanofi 30HH. B raaax 
arnpe jaanaaoa naMeHeHiia xnMiiaecKoro n MimepaaormecKOro> co- 
ciaaa cjab^naHofl Maccti ot Ky6aHHMHi.«bXonH P ^^^ 
pya 6ea nnppoTHHa ao oneHb 6ea»HX imetHBiMH n 6JiaropoaHbiMH 
MeTaJiJiaMH iihppothhob. 

HaaSoaee kpyiihhmh pyaHMMa TeaaMa cnaoniHMx cyab4.aaoB 
tana t 3 kchtobmx pya hbjihiotch «CeBepHbie ataabHue noaa» sanaa- 

■HOH H BOCTOMHOH BeTBH MeCTOpOataeHHH. 

}KaaM «CeBepHoro ataabHoro noaa» 3 anaaHoa BeTBH Meeropoat- 
neHHfl conpoBoataaioTCH 6oraTbiMH BKpanaeHHbiMa pyaaMH, noann- 
HeHHUMH caoaM TeaenaH HHTpy3HH. Pyanoe Teao CoraTUX BKpan- 
jieHHbix pya HMeeT aaH30o6pa3Hyio (^opMy, ero MomnocTb 3Haaa- 
xeJibHO 6oabiue moiuhocth ataa. CpeaHaii ho P m aTHBHHH MHHepaao- 
raaecKaa cociaB cyab^Hanofi Maccbi >KHa caeayromnn: nnppoTHHa 
65,9%, neHTaaHaHTa 19,6%, xaabKonnpHTa 14,5o/ 0 . 

«CeBepnoe ataabHoe noae» boctomhoh BeTBH ra66po-ana6a30Boa 
HHTPY3HH HBaaeTCH C3MUM MOIUHNM CKOnaeHHeM CnaOUIHblX cyab(pH- 
aoB B MHHepaaornqeeKOM OTHOiueHHH oho OTaaqaeTCH ot onacaHHO- 
ro Bbiiue >KHabHoro noan 3anaaHofi BeTBH HHTpy3HH 6oaee bmcokhm 
coaepataHHeM nnppoTHHa b cyab^naHOH Macce h 6oaee coBepiueHHO 
BbipaaceHHofi aH^^epeHUHauneii hhppothhoboh h xaabKonapaTOBoa 
(bpaKUHH cyabinaoB. B naaHe noae HMeeT oBaabHyro $opMy a co- 
ctoht H3 ceMH a H H3, o6pasyiomHX oaHO pyaHoe noae. CpeanaH Hop- 
MaTHBHbiH MHHepaaoraqecKaa COCTaB cyab(j)HaHOH Maccbi CJjeayK)- 
mnii: nnppoTHHa 70,1%, neHMaHMTa 17 6»/„, xanbKompnTa 1 3% 
cepbi 36,2%. OTHoniEHHe Fe : Ni : Co: Cu — 9,25 . 1,00.0,0.3/ . 
KoanaecTBo HHKean b cyab^Hanofl Macce ataa HecKoabKo Haste, aeM 
bo BKpanaeHHbix TaKCHTOBbix ra66po-aHa6a30B; Ko6aabTa b 1,5 pa3a, 
Mean b 2,5 h naaTHHOiiaoB b HecKoabKo pa3 MeHbine, qeM bo BKpan¬ 
aeHHbix pyaax TaKCHTOB. 

Kan h bo Bcex pyanbix Teaax onncbiBaeMoro Tnna, b «LeBepHOM 
HtaabHOM noae» boctohhoh bctbh MecTopoataeHan nnppOTHH HBaaeTca 
aoMHHHpyiomHM MHnepaaoM b moiuhhx neHTpaabHbix aacTHX ataa 
(KpoMe 6aoKa N° 80, rae cocTaB ataabi 6aaate k THny naKpaTOBbix 
pya), xaabKonnpHT — b ano<J)H3ax h npHKOHTypHbix yqaentax. Koaa- 
qecTBo xaabKonHpHTOsux pya b ataabHOM noae HeBeaaKo: pyau c co- 
aepxamieM Mean b cyabcJiHanoH Macce Bbiine hopmu MecTopoataeHasi 
C0CT3BBT ne 6oaee 1% o6T»eMa cnaouiHbix cyabcJmaoB «CeBepnoro 
ataabiioro noaa» FIoaTOMy o6pa30BaHae cymecTBeHHO nappoTHHOBbix 
pya b ataaax He MoateT 6biTb o6-b«cHeHo an(J)cJ)epeHUHauHeH cyabijjaa- 
hoh Maccbi BHyxpH pyaHoro Teaa. 


B pyaax Tana hhkphtobhx ra66po-ana6a30B xaabKonapHTOBaH 
djpaKHHH cyab(J)HaHOH Maccbi KOHueHTpapyeTca b u eHTpaabHbix moiu- 
Hbix MacTHx ataa, B T3KCHTOBOM THiie - yxoaHT H3 iiepa4.epHK. pya- 
Horo Teaa Hhhmh caoBaMH, npa nepexoae ot oaHoro Tana ataa Kapy- 
roMy raaBHbie pyanue MHHepaabi mchhiotch MecxaMa, “HaCTWib- 
cTByeT o pa3aaqaa TeMnepaTypHoro peataMa npa hx o6pa30BaiiHH. 
XaabKonapaTOBbie pyabi c Ky6anaTOM naapaTOBbix raeSpo-aaaoaaoB 
othochtch k oaHOH as H3a6oaee BbicoKOTeMnepaTypHbix MHHepaabHbix 
acconaanaa, a TeMnepaTypa KpacTaaaH3auHH xaabKonapaTOBbix yqa- 
ctkob cymecTBeHHO nappoTHHoBbix ataa Haate TeMnepaTypbi KpacTaa- 
aa3auHH raaBHoa nappoTHHOBoa aacTH pyanoro Teaa. 

TaK Ha3biBaeMbie «uiaapbi», BcKpUTbie H. H. YpBaHueBbiM b nep- 
Bbie roabi pa3BeaoaHbix pa6oT Ha CeBepHOM Mbice ropu FyaHoa, 
npeacTaBaaiOT co6oa OTHOcaTeabHO HeSoabuiae aaH30o6pa3iibie Teaa 
cnaouiHwx cyab4.aaoB. BMemaiomHMH nopoaaMa ax cayataT TaKcaTO- 
Bbie ra66po-aaa6a3bi c 6oraToa BKpanaeHHoa pyaoa, noaoca kotopoh 
npocaeataBaeTCH b roatHOM HanpaBaeHHa ao 100 m ot uiaapa, b ceBep- 
hom BbiKaaHHBaeTcH 6ucTpee. B paae pa6oT no HopaabCKOMy Mecro- 
poataenaio SoraTaa BKpanaeHHOCTb, cpeaa kotopoh aeataT cnaouiHbie 
cvabfbaaw, paccMaTpaBaeTcn KaK aoKa3aTeabCTBO aHKBauaa nocaea- 
hhx b KaMepe HHTpysaa; npa stom caaTaeTCH, hto o6oco6aBuiaecH 
cyab4.aabi yaacTBOBaaa b aBaateHaa caaaKaTHoa MarMbi, ocTaBaaa 
caea SoraToa BKpanaeHHOCTH. 3Ta TOHKa 3peHHH caoataaacb ao to- 
ro, KaK Sbiaa H3yaeHbi noaorae nappOTHHOBbie ataabi. 

PaHee mm Baaeaa, hto TecHaa cBH3b SoraTbix BKpanaeHHHX a 
cnaouiHbix cyab4.aaHbix pya b ra66po-ana6a30Boa HHTpy3aa Ha Me- 
CTOpoataeHHH HBaeHHe oSHHHoe, ho aoKaaa3anaH sthx aeyx TanoB 
pya KOHTpoaapyeTca pa3aaqHMMa 4.aKTOpaMii: nepBMe noanaHeHH 
raaBHMM o6pa30M caoaM TeaeHHH MarM M. BTO pMe — TpsuiaHOBaTOcxp. 

nopoa- BepoflTHO.'Trace'oTHOuieHHH cymecTBOBaaa Meatay inaapaMH 
H*'oofaTMMH BKpanaeHHbiMH pyaaMa, noaTOMy nocaeaHae He MoryT 
paccMaTpHBaTbcn KaK caea aBaateHHH aaH3M cnaouiHMX cyab4>naoB. 
To, hto uiaapbi He npeacTaBaaiOT oco6oro, OTaaaHoro ot noaorax 
•cyab4.aanbix ataa Tana pya, HBCTByeT a3 cpaBHeHaa ax c neKOTopbij 
mh oaHHOMHbiMH noaoraMM ataaaMa, KaK HanpaMep c ataaoa oaHoa 
cKBaataHM, pacnoaoateHHoa k lory ot «CeBepHoro ataabnoro noaa'> 
boctomhoh BeTBH MeciopoHtaOHHH. TIo $opMe pyaHoro Teaa ataa a b 
cKBaataHe BnoaHe aHaaoraaHa inaapaM a OTaaqaeTca ot nocaeaHax 
ToabKO 6oaee KpynHMMa pa3MepaMa. TaaBHMM pyaHMM MHHepaaoM 
ataabi HBaneTca nappoTHH, KoaaiecTBO KOToporo b ueHTpaabHoa aa- 
cth aocTaraeT 75—80»/ 0 o6-beMa cyab4.aaHoa MaccH. TaK ate, KaK a 
b inaapax, 3aecb oaeHb mhoto MarHeTHTa (ao 15%), KOHueHTpapyio- 
ineroca y KOHTaKTOB ataabi a b Macce nnppoTHHa BoraTaa OKoao- 
ataa biia>i BKpanaeHHOCTb b ra66po-aaa6a3ax noaninreHa caoHM Te- 
qeHHH 

OTHOineHae Mean k naiteaio b inaapax 0,89, b ataae — 0,55, bo 
BKpanaeHHMx pyaax B03ae uiaapOB — 1,51, B03ae ataaH — 1,5. Te 
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taoa Hacce flO 75-80%, flOMranpyiofflaH ponb xexeae i ei TBep 
ion 4>a3e pyaHoro ^unonna noaiepKUBaeTca oSHrneM MarHeyiTa 
kmhJctbo Koroporo jocwraeT 20-25% no cpaBHenmo c 5% d 

nHPpOTHH-neHTaaHaHT-xaJlbKonapHToBHX jKHJiax oObi'.'Horo cocTaBa. 

P 3?o OTanane cMommx cynwfrHMHX pya HopMbcKoro»ecro- 
poweHHH or BKpanJieHHHX m aaryineSHBaeT nonnoii aHaaoraii B 
H3MeHeHHi! BaJioBOro XHMHKO-MHHepaaorHBecKOro cocrasa «e«y 
„„mh KaK B paapeae, TaK a no BoccTanmo pyanofi 30HH. B raaax 
arnpe jaanaaoa naMeHeHiia xnMiiaecKoro n MimepaaormecKOro> co- 
ciaaa cjab^naHofl Maccti ot KyOaHHT-xanbKonnpnT-aeHT^ 
pya 6ea nnppoTHHa ao oneHb 6ea»HX imetHBiMH n 6JiaropoaHbiMH 

MeTaJiJiaMH iihppothhob. . 

HaaSoaee kpyiihhmh pyaHMMa TeaaMa cnaoniHMx cyab4>aaoB 
tana t 3 kchtobmx pya hbjihiotch «CeBepHbie ataabHue noaa» sanaa- 

■HOH H BOCTOMHOH BeTBH MeCTOpOataeHHH. 

}KaaM «CeBepHoro ataabHoro noaa» 3 anaaHoa BeTBH Meeropoat- 
neHHfl conpoBoataaioTCH 6oraTbiMH BKpanaeHHbiMa pyaaMH, noann- 
HeHHUMH caoaM TeaenaH HHTpy3HH. Pyanoe Teao CoraTUX BKpan- 
jieHHbix pya HMeeT aaH30o6pa3Hyio (^opMy, ero MomnocTb 3Haaa- 
xeJibHO 6oabiue moiuhocth >KHa. CpeaHaii ho P m aTHBHHH MHHepaao- 
raaecKaa cociaB cyab^Hanofi Maccbi >KHa caeayromnn: nnppoTHHa 
65,9%, neHTaaHaHTa 19,6%, xaabKonnpHTa 14,5o/ 0 . 

«CeBepnoe ataabHoe noae» boctomhoh BeTBH ra66po-ana6a30Boa 
HHTPY3HH HBaaeTCH C3MUM MOIUHNM CKOnaeHHeM CnaOUIHblX cyab(pH- 
aoB B MHHepaaornqeeKOM OTHOiueHHH oho OTaaqaeTCH ot onacaHHO- 
ro Bbiiue >KHabHoro noan 3anaaHofi BeTBH HHTpy3HH 6oaee bmcokhm 
coaepataHHeM nnppoTHHa b cyab^naHOH Macce h 6oaee coBepiueHHO 
BbipaaceHHofi aH^^epeHUHauneii hhppothhoboh h xaabKonapaTOBoa 
(bpaKUHH cyabinaoB. B naaHe noae HMeeT oBaabHyro $opMy a co- 
ctoht H3 ceMH a H H3, o6pasyiomHX oaHO pyaHoe noae. CpeanaH Hop- 
MaTHBHbiH MHHepaaoraqecKaa COCTaB cyab(j)HaHOH Maccbi CJjeayK)- 
mnii: nnppoTHHa 70,1%, neHTnaMHTa 17 6»/„, xanbKompnTa 1 3% 

cepbi 36,2%. OTHoniEHHe Fe : Ni : Co: Cu — 9,25 . 1,00.0,0.3/ . 
KoanaecTBo HHKean b cyab^Hanofl Macce ataa HecKoabKo Haste, aeM 
bo BKpanaeHHbix TaKCHTOBbix ra66po-aHa6a30B; Ko6aabTa b 1,5 pa3a, 
Mean b 2,5 h naaTHHOiiaoB b HecKoabKo pa3 MeHbine, qeM bo BKpan¬ 
aeHHbix pyaax TaKCHTOB. 

Kan h bo Bcex pyanbix Teaax onncbiBaeMoro Tnna, b «LeBepHOM 
HtaabHOM noae» boctohhoh bctbh MecTopoataeHan nnppOTHH HBaaeTca 
aoMHHHpyiomHM MHnepaaoM b mouihux neHTpaabHbix aacTHX ataa 
(KpoMe 6aoKa N° 80, rae cocTaB ataabi 6aaate k THny naKpaTOBbix 
pya), xaabKonnpHT — b ano«J)H3ax h npHKOHTypHbix yqaentax. Koaa- 
qecTBo xaabKonHpHTOsux pya b ataabHOM noae HeBeaaKo: pyau c co- 
aepxamieM Mean b cyabcJiHanoH Macce Bbiine HopMbi MecTopoataeHasi 
C0CT3BBT ne 6oaee 1% o6T»eMa cnaouiHbix cyabcJmaoB «CeBepnoro 
ataabiioro noaa» FIoaTOMy o6pa30BaHae cymecTBeHHO nappoTHHOBbix 
pya b ataaax He MoateT 6biTb o6-b«cHeHo a^epeHuaauaea cyabijjaa- 
hoh Maccbi BHyxpH pyaHoro Teaa. 


B pyaax rana hhkphtobhx ra66po-ana6a30B xaabKonapHTOBaH 
djpaKHHH cyab(J)HaHOH Maccbi KOHueHTpapyeTca b u eHTpaabHbix moiu- 
Hbix MacTHx ataa, B T3KCHT0B0M THiie - yxoaHT H3 iiepa4.epHK. pya- 
Horo Teaa Hhhmh caoBaMH, npa nepexoae ot oaHoro Tana ataa Kapy- 
roMy raaBHue pyanue MHHepaabi mchhiotch MecxaMa, ito V^nfleTeab- 
cTByeT o pa3aaqaa TeMnepaTypHoro peataMa npa hx o6pa30BaHaa. 
XaabKonapaTOBbie pyabi c Ky6anaTOM naapaTOBbix raeSpo-aaaoaaoB 
othochtch k oaHofl as H3a6oaee BbicoKOTeMnepaTypHbix MHHepaabHbix 
acconaanaa, a TeMnepaTypa KpacTaaaH3auHH xaabKonapaTOBbix yqa- 
ctkob cymecTBeHHO nappoTHHoBbix ataa Haate TeMnepaTypbi KpacTaa- 
aa3auHH raaBHoa nappoTHHOBoa aacTH pyanoro Teaa. 

TaK Ha3biBaeMbie «uiaapbi», BcKpUTbie H. H. ypBaHueBbiM b nep- 
Bbie roabi pa3BeaoaHbix pa6oT Ha CeBepHOM Mbice ropu FyaHoa, 
npeacTaBaaiOT co6oa OTHOcaTeabHO HeSoabuiae aaH30o6pa3iibie Teaa 
cnaouiHwx cyab4)aaoB. BMemaiomHMH nopoaaMa ax cayataT TaKcaTO- 
Bbie ra66po-aaa6a3bi c 6oraToa BKpanaeHHoa pyaoa, noaoca kotopoh 
npocaeataBaeTCH b roatHOM HanpaBaeHHa ao 100 m ot uiaapa, b ceBep- 
hom BbiKaaHHBaeTcH 6ucTpee. B paae pa6oT no HopaabCKOMy Mecro- 
poataenaio 6oraTaa BKpanaeHHOCTb, cpeaa kotopoh aeataT cnaouiHbie 
cvabtbaaw, paccMaTpaBaeTcn KaK aoKa3aTeabCTBO aaKBauan nocaea- 
hhx b haMepe HHTpysaa; npa stom caaTaeTca, hto o6oco6aBuiaecH 
cyab4)aabi yaacTBOBaaa b aBaateHaa caaaKaTHoa MarMbi, ocTaBaaa 
caea SoraToa BKpanaeHHOCTH. 3Ta TOHKa 3peHHH caoataaacb ao to- 
ro, KaK Sbiaa H3yaeHbi noaorae nappOTHHOBbie ataabi. 

PaHee mm Baaeaa, hto TecHan cBH3b SoraTbix BKpanaenHHX a 
cnaouiHbix cyab4>aaHbix pya b ra66po-ana6a30Boa HHTpy3aa Ha Me- 
CTOpoataeHHH HBaeHae oSHHHoe, ho aoKaaa3anaH sthx aeyx TanoB 
pya KOHTpoaapyeTca pa3aaqHMMa 4>aKTOpaMii: nepBMe noanaHeHH 
raaBHMM o6pa30M caoflM Tea eHHH MarM bi. BTO pMe — t p^ujhh o b a to cx 
nopoa- BepoflTHo.'friKe'oTHOuieHHH cymecTBOBaaa Meatay inaapaMH 
i ooraTMMH BKpanaeHHbiMH pyaaMa, noaTOMy nocaeaHae He MoryT 
paccMaTpHBaTbca KaK caea aBaateHHH aaH3M cnaouiHMX cyab4>naoB. 
To, hto uiaapbi He npeacTaBaaiOT oco6oro, OTaaaHoro ot noaorax 
•cyab4)aanbix ataa Tana pya, HBCTByeT a3 cpaBHeHaa ax c neKOTopbij 
mh oaHHOMHbiMH noaorHMH ataaaMH, KaK HanpaMep c ataaoa oaHoa 
cKBaataHM, pacnoaoateHHoa k lory ot «CeBepHoro ataabnoro noaa'> 
boctomhoh BeTBH MeciopoataOHHH. TIo $opMe pyaHoro Teaa ataaa b 
cKBaataHe BnoaHe aHaaoraaHa iuaapaM a OTaaqaeTca ot nocaeaHax 
ToabKO 6oaee KpynHMMa pa3MepaMa. TaaBHMM pyaHMM MHHepaaoM 
ataabi HBaneTca nappoTHH, KoaaiecTBO KOToporo b ueHTpaabHoa aa- 
cth aocTaraeT 75—80»/ 0 o6-beMa cyab4.aaHoa MaccH. TaK ate, KaK a 
b inaapax, 3aecb oaeHb mhoto MarHeTHTa (ao 15%), KOHneHTpapyio- 
meroca y KOHTaKTOB ataabi a b Macce nnppoTHHa BoraTaa OKoao- 
ataa biia>i BKpanaeHHOCTb b ra66po-aaa6a3ax noaninreHa caoHM Te- 
qeHHH 

OTHOineHae Mean k naiteaio b inaapax 0,89, b ataae — 0,55, bo 
BKpanaeHHMx pyaax B03ae uiaapOB — 1,51, B03ae ataaH — 1,5. Te 
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we OTHouieHHH aoawnbi cymecTBOBaTb h no njiaTHHOHflaM 6aaroaap« 
TecHoii KoppejinuHOHHOH cbh3h nocaeaHHx c Meabio. 

H 3 Jio>KeHHoe Bbiiue He aaeT ochob 3 hhh Bbiaeasrrb niJiHpbi b oco 6 biit 
reHeTHHecKHH Tnn jiHKBauHOHHbix pya: sto Te we anHreHeTH'iecKHe 
pyflHbie Tejia, mto h noaorne nnppOTHHOBbie wnabi, o 6 pa 30 BaBiuHecsi & 
3 aTBepaeBineM ra 66 po-ana 6 a 3 e h b noacTHaaiomHX pyanyio HHTpy- 
3 HK 3 nopoaax. K K>ry ot rnanpOB na hx rancoMeTpnqecKOM ropH 30 HTe 
pacnojiaraeTca noaoraa cyab<j)HaHaH wnaa N° 1 , 3 aaeraiomasi b ra 6 - 
6 po-ana 6 a 3 ax h THTaH-aBTHTOBOM ana 6 a 3 e. 

CnaouiHbie cyjib(J)HflHbie pyaw b ocaaoqnbix nopoaax no MHHepa- 
aornqecKOMy cocTaBy cxoaHH c noaorHMH wnaaMH, 3aaeraiomHMH & 
apyrnx nopoaax, h npeacTaBaeHbi nnppoTHHOBbiMH (70—85% nnppo- 
THHa) H XaJlbKOnHpHTOBblMH (20—40»/ 0 nHppOTHHa) . B nepBbIX OT- 
Houienne Co k Ni = 0,023, bo BTopux, pasno 0,013; oTnouieHne Cu k 
Ni cooTBeTCTBeHHO paBHO 0,61 h 2,10. 

Cpean wnabHbix pyaHbix Tea HopnabcKoro MeeropowaeHHH oco- 
6oe MecTO 3aHHMaiOT Tan Ha3WBaeMbie BepTHKaabHbie (ToqHee Kpyao- 
naaaiomne, yroa naaeHHH 75—80°) nan xaabKonnpHTOBbie wnaw Ce- 
BepHoro Mbica ropu PyaHoii, aeTaabno H3yqeHHbie H. C. 3oHTOBbiM. 

H. C 3 ohtob (1943, 1958) h neKOTOpbie apyrne nccaeaoBaTean 
HopnabCKOro MeeropowaeHHH cqHTaiOT, mo onncbiBaeMbie WHabi 06 - 
pa 30 Baancb b pe 3 yabTaTe npoHHKHOBeHHH wnaKOH cyabiJjnaHofi Mac- 
cbi no BepTHKaabHon TpemHHe H 3 noaoron nnppoTHHOBOH wnaw N« 1 
CeBepnoro Mbica ropw PyaHofi, 3 aaeraiomeH b ra 66 po-ana 6 a 3 ax h 
THT aH-aBrHTOBbix ana 6 a 3 ax. OnncaHHaa H. C. 3 oHTOBbiM 30 HaabHOCTb 
b MKHepaaornnecKOM cocTaBe BepTHKaabHbix wna, CBoeo 6 pa 3 nafl 
MOp<J)oaorna pyaHOro Teaa h Haanqne (JiaabaSaHaoBoro opyaeHeHHJi 
HCKaioqaiOT Taxyio TpaKTOBKy reHe 3 nca. BepTHKaabHbie wnabi He ot- 
xoa«T h TeM 6 oaee He BbiTexaiOT H 3 noaoron nnppoTHHOBOH WHabi, a 
ceayT ee. K cowaaeHHio, eauHCTBeHHoe Mecao, rae mowho 6 biao na- 
OaioaaTb coqaeHeHHe pyaHbix Tea, Haxoanaocb b 30 He OKHcaeuna h 
peuiHTb B 03 pacTHbie B 3 aHMOOTHOineHHH hx nyTeM HenocpeacTBeHHbix 
HaSaioaeHHH 6 biao Tpyano He 3 HaqHTeabHaa MoiuHOCTb BepTHKaab- 
hoh wnabi, 3 aecb ywe BWKaHHHBaiomeHCH, h o 6 iuhh c noaoron wnaoft 
MHHepaaoraqecKHH cocTaB 6 wan Taitwe He 6 aaronpHHTHbiMH (JiaKTOpa- 
mh aaa peuieHHa 3 Toro Bonpoca. 

Mhchhio o noaoron wnae Kan HCToqHHKe cyabiJmaHOH Maccw Bep¬ 
THKaabHbix wna npoTHBOpenaT TaKwe caeayiomne (JiaKTbi. 

Bo-nepBbix, yqacTOK conpHKOCHOBeHHH pyaHbix Tea oqeHb Maa 
(Ha 6 aK>aaaca b oanon Bbipafiorae), npn stom tohkh conpHKOCHOBe- 
hhh HMeeT, no-BHaHMOMy, ToabKO oaHa H 3 wna.Meway TeM cyab(J)Ha- 
Haa Macca no Kyancoo 6 pa 3 HOH TpemHHe pacnpocTpaHHaacb 6 oaee- 
qeM Ha 100 -m bhh3 h Ha cothh MeTpoB no npocTHpaHHio. Eana an 
mowho npnnHCbiBaTb cyabijjnaHOMy pacnaaBy b HH 3 KOTewnepaTypHOH 
cpeae HeMeTaM 0 p<j)H 30 BaiiHbix ocaaoMHbix nopoa Taxyio Bbicoxyio noa- 
BHWHOCTb Bo-BTOpbix, Ha npHMepe «CeBepHoro wnabnoro noaa» bo- 
CTOMHOII BeTBH MeCTOpOWaeHHH MbI BHaeaH, MTO XaabKOnHpHTOBafl 
(JjpaKuna b cyab(J)HaHOH Macce noaornx nnppoTHHOBbtx wna oqeHb 
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HPRPTTHKa (ne 6oaee 1%), b aaHHOM cayaae 3anacbi BepTHKaabHbix 
wna°ftoaboie sanacoa noaoron nnppoTHHOBOH 

* H Bee 3T0 cBHaeTeabCTByeT o tom, hto BepTHKaabHbie xaabKonnpn- 
TOBue wnabi CeBepHoro Mbica HMeiOT anuib napareHeraweCKHe otho- 
uieHHH c HHTpy3Heii h noaornMH nnppoTHHOBhiMH wnaaMH, aBanacb 
THnHWHblMH rnapOTepMaabHHMH o6pa30BaHHHMH. 


BEPXH5151 PyflHAJl 30HA 

BepxHHH pyflHaH pohp MeCTOporaeHiia HopwibCK I npHypOPena 
K PpynT.iBHoil 6 pem»n h k BepxHHM TaKOBTOBbm ra 66 P°;*"“®“ a “’ 
pa»eTHO MHHepaJiH 30 BaHa TaKBie h BepXHflH Bacrb nupoKceHOBHX 
?a«po wopHTOB. CpeaHBB MOfflHocTb ee BHalHTMbHO ueubiue HMB 1 - 

” efl O,mB.iHOBHfl ra66po.pi.a6a3, Kax yate yK a3b.Baaocb panee, .meer 
MHKpocKonaaecKi. aaMeTHoe opyaeHeHiie rojibKO y nOHBU.y mHnK- 
Ta C BHKplITOBUMH r a66p0-pBa6a30BHMH. npn MOM MOUlHOCTb MIIHe- 
paanaoBaHHoS soHb. cocraMBer BCero 1.5— 1,8 /. moiuhoctii «hM®- 
DeHm.ara Basie OJiiiBimoBb.fi ra66po-ana6a3 ppeaCTaBJlaer C 0601 S 
6e3PyppyHJ, norm Be 3aTpouyTyio raapOTepMaJibHHMH ppoueccaMB 
nopoay. CopepjKaBi.e Mean h BHKeJia or cjieaoB ao 0,02%, mmwecT- 
bo 6aaropoaHWX MeraaaoB - Hiiate ByBCTBHTenbHOcra aHaaHsa. Cae- 
aOBaTeabHO, K aapKi. HHKeaa oaiiBi.BOBoro raCOpo-anaSaaa HHTpy3Hn 
Hop.iabCK I (BBUie pyaHof. 30HH), ockobhhx aipipyaiiBOB 11 aean^te- 
peHunpoBaHHbix ni.Tpy 3 . 1 fl oaHOTO Iiopaaiia H 3 tia.HTe,'ibii 0 Hi.JKe .m- 
KPHTOBMX nopd.npi.TOB, HanoMHHM, hto oai.BHHOBHe ra66po-a>.a6a3bi 
caaraioT SHauHTe-ibHyK nacTb HBTpysHfl, nosTOMy OTcyTCTBHe B imx 
ocTaTOHHOfi Mimepaai.3au.il. npfl hi.htojkho MaaOM KOauMeCTBO c turn- 
KaTHoro HHKeJiH (ecJiH HHKejib b 3toh ^opMe BOo6me cymecTByeT) 
CJiywHT oflHHM H3 ygeflHTejibHbix flOBOflOB npoTHB Teopnn JIHKBanHH 
h rpaBHTauHOHHoii OTcaflKH cyjib(J)HAOB in situ b KaMepe HHTpy3nn. 
jiHKBauHH HHKoraa He 6biBaeT nojiHofl (ToflJieBCKHH, 1959). 

Ha.™<iHe cyjib(J)HflOB Mean h HHKeJiH b nnpoKceHOBbix ra 66 po-aHO- 
pHTax ycTaHaBJiHBaeTCH XHMnqecKHMH aHaJiH 3 aMn. Upo 6 bi c othoch- 
TeJibHO bhcokhm coaepwaHHeM HHKeJiH h Mean THroTeiOT, KaK h nn- 
pHT K BepxHefl qacTH an^^epeHUHaTa. no aHaaH 3 aM Meat Hecxoab- 
ko npeo 6 aaaaeT Haa nnaeaeM, b cpeaneM we oTHOineHne sthx MeTaa- 
aoB 6 an 3 KO k eaHHHue. Ko 6 aabTa b cyab^naHOii Macce coaepwHTCff 
ao 0 , 001 «/ 0 . 3 tot MeTaaa, BepoaTHO, CB« 3 aH c nnpHTOM. B rpynne 
6 aaropoanbix MeTaaaoB OTHOcHTeabHO BbicoKoe coaepwaHHe naaTH- 
hu: OTHOineHne Pd: Pt = 2 , 0 , t. e. cpaBHHTeabHO Hnwe, qeM bo 
BK panaenHbix pyaax HHWHefl pyanofi sohu. CoaepwaHHe 3 oaoTa b 
cyabiJmaHOH Macce Bbiiue HOpMbi. Poann ne oSHapyweH. Ecan 3 oaoTQ 
h MeTaaabi rpynnbi naaTHHbi h naaaaaHH CB» 3 biBaTb c cyab^naaMH 
( 6 e 3 yqeTa nnpHTa), to cyab^HauaH Macca nnpoKceHOBbix ra 66 po- 
anopHTOB 6 oraTa sthmh MeTaaaaMH, ocofieHHO naaTHHoii h 3 oaoTOM. 
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no AaHHHM B. Jl. THH36ypra h T. B. PoroBepa noAyqaeTca, ito Ha 
eflHHHuy cyMMu Mean h HHKeAa npnxoAHTca nJiaTHHOHflOB b nojiTOpa, 
a 30Ji0Ta b flBa pa3a fioAbiue, qeM b hhjkhhx AHcJxJjepeHiiHaTax HHTpy- 
3 hh. no KepHOBMM npofiaM cyMMa n^aTHHonaoB, OTHeceHHaa k cah- 
HHue uBeTHbix MeTajyioB, b HecKOJibKo pa3 60^1 biue, qeM bo BKparuieH- 
HblX pyflax HHWHefi pyflHOH 30HbI. 

Bojiee 3HaqnTeJibHaH MHHepajiH3aiiHH b BepxHeft pyaHoA 30He Me- 
cTopoJKfleHHa HopnubCK I Ha6juoflaeTca b BepXHeM T3 Kchtobom 
ra66po-flHa6a3e, b AHa6a3-nerMaTHTax h rpy603epHHCT0M ra66po. 
3aecb bctp eqa iotch KpynHbie KceHOMopcftHbie BKpanjieHHHKH cyAbcjiH- 
flOB, qame c npeo6JiaaaHHeM nnppoTHHa HaA xaAbKonnpHTOM. B 3 a- 
MeTHOM KOJiHqecTBe npacyTCTByeT napHT. OTHOiueHne Cu : Ni 6ah3ko 
k eflHHHiie. OnpoGoBaHHe b BOcroqHoA qacTH MecTopo>KAeHHH, paBHO 
Kan h CTapwe flaHHbie, noKa3biBaeT BbicoKoe coAepwaHne 6AaropoA- 
HblX MeTajIJIOB B CyJIb(J)HflHOH Macce: 30JI0Ta H nABTHHOHAOB B He- 
CKOAbKO pa3 dojibiue, qeM bo BKpanJieHHbix pyaax hhjkhcA qacTH hh- 
Tpy3HH npw oTHOiueiiHH Pd • Pt: Au = 1,78 : 1,00 : 0,037. npucyTCTBy- 
IOT T3KJKe pOflHH H K06aAbT 

B apynTHBHOH 6pexqHH xapaKTep opyaeHeHHH h cocTaB cyAb<j)HA- 
hoh Maccbi tot *e. yBeJiHqHBaeTca pojib nnpHTa. npn npoxoae max- 
Tbi 6biJia BCTpeqeHa AHH3a cnjiouiHbix cyAb<j)HAOB. 

HanSouee xapaicrepHoA ocofieHHocTbio XHMHqecKoro cocTaBa cyjib- 
(Jihahoh Maccbi BepxHero opy^eHeHna, cjieaoBaTeubHO, HBJiaeTca ne- 
odbiqiio BbicoKoe couep*aHHe SAaropoAHbix MeTaAAOB npn hh3kom 
3naqeHHH Pd • Pt no 3TOMy npH3HaKy opyAeHeHHe Sahjkc Bcero k 
H3BecTHOMy «pH(J)y MepeHCKoro» (HDucnaa AcjjpHKa, Kappy), OTJinqa- 
acb ot nocAeAHero adcoAioTHbiM coAepaoHHeM MeTaJiJioB h dojiee H3- 
MeHHHBOH MOIUHOCTbK) PyAHOH 30HbI. 

HEKOTOPblE BbiBOAbi no TEHE3HCy MECTOPO)KAEHHJL 
KJIACCH0HKAUHJI PyA 

KaafioAee uinpoKo n3BecTHbi ABe rHnoTe3U reHe3Hca cyAbtJiHAHbix 
MeAHO-HHKeJieBbix MecTopoJKAeHHH: JiHKBauHOHHO-MarMaraqecKafl, oc- 
HOBOnOAOJKHHKOM KOTOpOH 6bIJI H. OorT (1893, 1923), H THApOTep- 
MaAbHaa, BnepBbie BbicKa3aHHaa P. BeKKOM (1903). nepBaa npH3Ha- 
Ha noq™ bccmh aBTopaMH KAaccH(j)HKaiiHeA h yqeSHHKOB no pyAHbiM 
MecTopo*AeHHaM. Ee ctopohhhk3Mh HBAHAHCb B K. KoTyubCKHH, 
A- 3>. MypameB, T B. Xoamob h Apyrne reoAOrH, a no HopHAbcxoMy 
MecTopoaiAeHHK) AaAbHeHiuee pa3BHTne oHa noAyqnAa b pafioTax 
H. A. KopOBaxoBa, H. H. roAAeBCKoro, H. C 3oHTOBa h H. H yp- 
BaHiieBa BTOpaa — THApoTepMaAbHaa rnnoTe3a — 6biAa npn3HaHa 
A. Etcom h A. rpeiiTOHOM b oTHOineHHH KpynHenmero MeAHO-HHKeAe- 
Boro MecTOpoJKAeHna CeA6epn B CCCP OHa pa3padaTbiBaeTca 
H. A. EAHceeBbiM h ero coTpyAHHKaMn, H3yqaBiunMH m ecTop ojkA eH h a 
MoHqe-TyHApbi h neneHm. He ocTaHaBAHBaacb noApoSHo Ha sthx h 
A pyrnx, weHee H3BecTHbix Teopnax, otmcthm, hto k AHKBaiwoHHO- 


MarMaTnqecKOH Teopnn HCcAeAOBaTeAH npnxoAHT TAaBHbiM o6pa30M 
c no3HnHH tJ)H3HKO-XHMnqecKHX ochob npouecca pyAoo6pa30BaHHa, k. 
mApoTepMaAbHoft — H3 noAeBbix Ha6AK>AeHHH h TecHoii napareHeTH- 
qeCKOfi CBH3H CyAb(j)HAOB C nOCTepHOpHbIMH THApOCHAHKaTaMH. 

B HacToameii pafioTe onncuBaioTca cTpoeHiie pyAHofl HHTpy3nn h 
XHMHKO-MHH epaAorHqecKHH cocTaB cyAb^HAHoii Maccbi b pa3pe3e h 
naaHe pyAHOH 3aAe*n, noKa3aHa aHaTOMna HHTpy3HH ra66po-Ana6a- 
30B H pyAHOH 30Hbl. H3AOACeHHbie MaTepHaAbI, eCAH He AaiOT OCHOBai 
hhh a-hh qeTKHX h HcqepnbiBaioiuHX (JiopMyAHpoBOK no reHe3Hcy pyA, 
to, bo bchkom cAyqae, no3BOAaioT cAeAaTb HeKOTOpbie BbiBOAbi no sto- 
My Bonpocy. B ochobhom ohh yaie H3BecTHbi H3 onHcaHna ra66po-AHa- 
6a30B H pyAHOfi 30Hbl. OCTaHOBHMCa Ha HeKOTOpHX H3 HHX. 

PyAHbie noAH HopnAbCKoro paAoHa b TeKTOHnuecKOM OTHOiueHHH 
npnypoqeHH k ceBepo-3anaAHon OKpanHe Ch6hpckoA nAaT(J>opMbi, k 
o6a3Cthm coqAeHeHHa TyHryccKoA CHHeKAa3bi h CHHKAHHaAbHoA 
CTpyKTypbl HopnAbCKoro nAaTO C nOAOrHMH BaA006pa3HblMH nOAHH- 
THHMH. PaHOH pa36HT ryCTOH CeTblO 7 nOCAepyAHbIX AH3T>IOHKTHBHblX 
AHCAOKauHH b (JiopMe cTyneHqaTbix cdpocoB h y3KHX, ho rAy6oKHX 
rpafieHOB c pa3AHHHbiMH aMnAHTyAaMH cMemeHHa (ao 1,5— 2,0 km ). 

PyAOHOCHbie HHTpy3HH OTHOCHTCa K THny XOHOAHTOB. 3tO AHCKOp- 
AaHTHue, pacxoAHiuHecn no paAHaAbHbiM HanpaBAeHnaM ot oahoto 
rHnoTeTHqecKoro ueHTpa, ByAKaHO-nAyTOHbi (no TepMHHOAorHH 
A. A. noAKaHOBa), t. e. cooduiaBiuneca c noBepxHOCTbK) HHTpy3HB- 
Hbie TeAa. KaHaAaMH HHTpyAHpoBaBiueA MarMbi 6mah ByAKaHHqecKHe 
anAapaTbi ueHTpaAbHoro Tnna, a o6pa30BaHHe KaMep 6hao noAroTOB- 

AeHO B3pblB3MH. j 

HopHAbCKnA panoH npeACTaBAaeT co6oA qacTb neTporpa^HqecKoA 
npoBHHiiHH CnfinpcKOH nAaT(J)opMbi, xapaKTepHoA qepToA kotopoh 
CA yjKHT HaAHHHe 3(J)(J)y3HBHblX H HHTpy3HBHbIX HHKeAeHOCHbIX yAbTpa- 
ochobhhx nopOA. C nocAeAHHMH reHeTHqecKH CBH3aHa MeAHO-HHKeae- 
Bo-nAaTHHOBaa MeTaAAoreKnqecKaa npoBHHiiHa. 

nceBAOCTpaTH(J)HKaiiHa xohoahtob HopnAbCKoro pyAHOro noAH- 
o6fl3aHa nocAoAHoA HH’beKiiHH MarMbi. naKpHTOBbie ra66po-AHa6a- 
3bl — OAHH H3 06a3aTeAbHbIX AH^CjjepeHllHaTOB pyAHbIX HHTpy3HH. 

Ohh HecAH ydoryio cyAb^HAHyro BKpanAeHHocTb (cHHreHeTHqecKne 
pyAw), BHeApeuHe hx othochtch k nocAeAHeMy nepHOAy cTaHOBAeHHa 
HHTpy3HH. nopaAOK BiieApeHHH AH^aJjepeHiiHaTOB, OAHaKO, He onpeAe- 
aha nopaAKa KpHCTaAAH3aiiHH: HanfioAee no3AHHMH npoAyxTaMH Kpn- 
CT3AAH3aiiHH CHAHKaTHoA MarMbi aBAaKJTca rpy6o3epHHCTbie nerMa- 
TOHAbl BepXHHX TOpH30HTOB HHTpy3HH. HBAeHHa rpaBHT311HH npOTO- 
BblAeAeHHH HMeAH ACKaAbHblH XapaKTep H npOABABAHCb TOAbKO B 
oahbhhobom ra66po-AHa6a3e. 

npH OnneaHHH BKpanAtHHbIX H >KHAbHbIX pyA 6bIAO nOKa3aHO H3- 
MeHeHHe XHMHqecKoro cocTaBa TBepAoA 4>a3bi pyAHOro (JiAiOHAa b 
pa3pe3e pyAHOH 30 hm; npn stom oTMeqaAocb, hto cocTaB cyAbc()HAHoA 
Maccw H3MeHaeTca b oSenx 4*opMax KOHiieHTpaiiHH pyAHoA Maccbi no 
OAHOMy 3aKOHy. H3MeHeHHa sth npHBOAHT k AByM TnnaM pyA b 
ra66po-AHa6a30BoA HHTpy3HH (TaKCHTOBbie h nHKpnTOBbie pyAbi). 
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flDOiiecc DYflOo6pa30BaHHH b 30He 9K30KOHTaicra 6ojiee cJioweH 
3ae C b npoHCXOAHT 6n(bypKauHH iihppothhoboh h xaAbKonHpHTOBOH 
liSoriTiSS£> c^Saa. XaJibKOtiHpHTOBbie pya* npeACTaBJieHbi 
ABYMfl napareHeTHvecKHMH MHHepaJibHbiMH accouHauHHMH. nnppoTHH 
SraaHAHT-xajibKonHpHTOBOfi » nHpHT.MH^epHT-xaabKOmpHTOBOH. 
KpaHHHM, HH 3 KOTeMIiepaTypHblM npOflyKTOM KpHCTaJIJIH3aUHH xajlb 
nHDHTOBOH (JtpaKIIHH HBAHIOTCH J1HH3H H MeJIKHe JKHAKH CymeCTBeHHO 
nH?HTOBbIX pyfl (HHKeAHCTblH nHpHT), HHppOTHHOBOH - rHe3Aa nH PP 0- 
THHa, 6eflHbie uBeTHWMH h SJiaropoflHbiMH MeTajyiaMH. 

Ta6flHua 5 

Thitm pyA HHWHefl 30Hbi MecropowAeHHH HopwabcK I 



CuHzeHemmecKiie eKpanMHHue pydbi 


OjlHBHHOBbie H TIHKpUTOBbie I I oo S I QQ a 24 6 43 7 35.9 

ra66po-Ana6a3bi.I 23 33.5 j 39,8 j lA.b | | 

dnuzenemuHecKue sKpanAemue a MemacoMamuiecKtie pvdbi 

n«KpmoBua ra66po-BHa633. j 21 41,5 26,1 32,4 44,3 35,7 

TaKCHTOBbiil ra66po-A«a6a3. . 55 i 47.5 21,0 31,5 4b,z 5b, I 

JIa6paAOpOBMil nop<}mpHT h . , „ , n * 47 1 36 0 

THTaH-aBrHTOBbifi A«a6a3 . . 30 53,4 16,0 81M 

BKpanjieHHaa pjaa a 6 hot»m- 35 j 

3HpoBaHHux anaHTax . ... 5 i 28,9 du,4 33 > 3 

X a“ P “. T °'’“. m ‘2 10,3 11,4 78,0 27,2 33,1 

PyAHue necnaHHKH. 2 28,0 16,7 55,3 30,2 39,8 


JKuAbHbie pydbi 

nmcpHTOBufl ra66po-AHa6aa • — 49,4 I 21,1 j 31,5 47,2 35,6 

TaxcHTOBUH ra66po-AHa6a 3 . . - 69,1 17,6 13,3 53,4 1,00 

Ocaaoaabie nopo,». 3 ™,4 | 18,9 j 10,7 5^,4 36,2 


>Keae3o 
onpeae- 
jieno no 
pa3HO- 


B Ta6A. 5 npHBOAHTCH KAaccH(J)HKauHH pyA no cocTaBy cyAbfjmaj 
hoh Maccbi, rae noKa3aH cpeAHHft HOpMaTHBHbifi MHHepaAornqecKHfi 
cocraB no TnnaM pya. Ta6AHua oTpamaeT o6paTHyio BepTHKajibHyio 
30H3AbHOCTb MecTopojKaeHHH, ycTaHOBAeHHyio paHee H. C. 30HTOBHM 

AAH BepTHK3AbHblX XaJIbKOIIHpHTOBblX JKHA. 
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KoHueHTpauHH cyAbd)HaoB b TaKCHTOBHX ra66po-ana6a3ax b ABa 
pa3a Bbiine, qeM b nnKpHTOBbix. 3 to, kohchho, hhk3k He mojkct 6biTb 
YBfl3aHO C npeaCTaBAeHHeM O COBMeCTHOM HaKOIlJieHHH OAHBHHa H 
CYAbdJHAOB nyTeM rpaBHTaiwoHHofi OTCaaKH. XapaKTepHO Taione, mto 
27,5»/„ (a ecAH yqecTb cyAbtJmabi BepxHen pyaHofi 30 hw h *HAbHbie 
pyabl TO noqTH OAHa TpeTb) MeCTOpOJKaeHHH aaace C TOqKH 3peHHH 
AHKBauHOHHO-MaraaTHqecKOH TeopHH ero reHe3Hca aoajkho 6biTb ot- 
HeceHO k 3iiHreHeTHqeCKHM o6pa30BaHHHM. 

XapaKTep sboakhihh cocTaBa TBepaofl cj)a3bi pyaHoro (pAiOHaa b 
pa3pe3e MecTpo*aeHHH h TecHaa npocrpa hctbchh a a cBa3b HHTeHCHB- 
hoh MHHepaAH3auHH pyaHbix AH(J)4 )e P eH n HaT0B H noacTHAaiomHX no- 
poa no3BOAHK)T paccMaTpHBaTb HHJKHioro pyaHyio 30Hy KaK eAHHoe 
pyAHOe TeAO C o6mHMH 3aKOHOMepHOCTaMH B KOHIieHTpailHH1 CyAb(J)H- 
AOB H B XHMHKO-MHHepaAOraqeCKOM COCTaBe pyaHOfl Maccbi. npOMblUlt 
AenHaa MHHepaAH3auna, cAeaoBaTeAbHO, 6biAa OAHOBpeMeHHOH no 
Been MOU1HOCTH pyAHOH 30Hbl H siiHreneTHMecKOH He TOAbKO no OTHO- 
uieHHio k 60 K 0 BbiM nopoaaM, HO h OTHOCHTeAbHO ra66po-AHa6a30B. 
Meway aH4)Cj)epeHUHpOBaHH«MH HHTpy3HaMH H MeahO-HHKeAeBblMH 
cyAb(bnaHbiMH MecTOpo>KaeHnaMn cymecTBylOT He reneTHqecKHe, a 
napareHeTHqecKHe cbh3h; npn stom BKpanaeHHbie pyabi KOHTpoAHpy- 
jOTca raaBHbiM o6pa30M neTporpa(J)HMecKHM cocraBOM h cTpyKTypoH 

BMemarouiHx nopoa- 

MlVieeTCH pa3pbIB BO BpeMeHH KpHCTaAAH3aUHH BKpanAeHHbIX H 
cnAOinabix cyAb^HAHbix pya, OTMeqeHHbifi eme B K KoTyAbCKHM, 
BbiaeAHBHiHM B pyaHOM nponecce ABe cy6$a3U PyaHue Teaa >kha 
nOa9HH£HbI AH3'bIOHKTHBHOfl TeKTOHHKe. 

y Hac eme HeT aocTaTOMHO HaaeJKHHX KpHTepHeB aah onpeaeae- 
HHH a 6 cOAIOTHOH TeMnepaTypbl KpHCT 3 AAH 3 aUHH cyAb^HAOB B ycAO- 
BHHX 06 pa 30 BaHHa MeAHO-HHKeAeBblX MeCTOpOKAeHHll C n 03 HUHH 
AHKBaUHOlIHO-MarMaTIlMeCKOfl TeopHH CHHTaeTCH, MTO OHa HHH<e 600° 
(roaAeBCKHH, 1959 2 ), no apyrHM aaHHbiM — Hnx<e 500° (EanceeB, 
1959) B K KoTyAbCKHM (1944) h B A. MacAeHHHKOB (1956), ocho- 

BblBaaCb Ha npHCyTCTBHH pOM 6 H 9 eCKOrO aHTO(j)HAAHTa b >KHAax Moh- 
qe-TyHAPbi, ycTaHOBHAH, hto TeMnepaTypa KpHCTaAAH 3 annH cyAb(J)H- 
AOB HH*e 400°C Ba 3 aAbTOBaa MarMa, HacbimeHHaa AeTyaHMH kom- 
noHeHTaMii, ocTaeTca jkhakoh b KpaTepe ByAKaHa eme npn TeMnepa- 
Type 600°C, h epean reoaoroB HeT coMHeHHH b tom, mto cyAb(J)HAbi 

KpHCT 3 AAH 30 BaAHCb nOCAe CHAHKaTOB. 

ConocTaBAHH aanHbie no 3 TOMy aonpocy c pa 3 pe 30 M pyaHOii 30 nbi 
MeCTOpOmaeHHH HopHAbCK I, MOHiHO npHHTH K BbIBOAy O TOM, HTO nO- 
aaBAflfoman Macca cyAb(J)HAOB KpncTaAAH 30 BaAacb HH*e 400°C t e. 
b anana 30 He TeMnepaTyp rnapoTepMaAbHbix npoueccoB. 

M. H roaAeBCKHii (1959 2 ) yKa 3 biBaeT Ha c 6 AH*eHHOCTb no Bpe¬ 
MeHH Bcex npoueccoB (J)opMHpoBaHHH nAaT^opMeHHbix MecTOpoAtae- 
hhh. B 3tom cAyqae TeMnepaTypa epeau b nepHoa pyaoo 6 pa 30 BaHHH 
Ha HopHAbCKOM MeCTOpOJKaeHHH 6 yAGT pa 3 AHHHOH BepXHHH qacTb 
pyAHOH 30 Hbi HaxoaHAacb b ueHTpaAbHOft qaera pacKpHCTaAAH 30 B 3 B- 
meroca, ho He ocTbiBinerocn HHTpy 3 HBa, a hh*hhh — b Sokobwx no- 
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ponax. 3. H. EjiHceeB (1959) onpenejiaeT pa3HHuy TeMnepaTyp o6pa- 
30B3HHH MeflHO-HHKejieBbix pya b 200—250°C; ajih HopHJibCKoro Me- 
cTopoxcfleHHfl OHa, no-BHflHMOMy, Sojibiue 300—350°C. 

TeMnepaTypa cpeflbi 6buia rjiaBHefluiHM cjiaKTopoM, onpeaejiHB- 
UUHM COCTaB TBepAOH <J)a3bI pyflHOrO (J)JlK5Haa H H3MeHeHHfl B XHMHKO- 
MHHepaJiornaecKOM cocTaBe pya b pa3pe3e pyaHofl 30Hbi. 3 thm <£aK- 
TopoM oOycJiOBJieHa oOpaTHan 30HajibH0CTb MecTOpo>KaeHHH. Pa3HH- 
ua b TeMnepaType cpeabi b momcht KpHcTaJiJiH3auHH rJiaBHHX thiiob 
pya, BepoHTHO, oO^HCHHeT 6ojiee aeM nojiyBexoBoe cocymecTBOBaHHe 
aByx cto jib pa3JiH*iHbix rnnoTe3 reHe3Hca MecTopowfleHHfi — Maraa- 
THaecKoft h raapoTepMaJibHoft. «Bce MecTopowaeHHH, — nncaji 
B. K. KoTyjibcKHH o MeaHo-HHKejieBbix pyaax (1948), — oa«HaKOBU 
no reHe3Hcy. Pa3JiH*we bo B3rJi«aax oOycJioBJieHO TeM, hto b oaHHX 
MecTopo*aeHHflx 3aTymeBaHu oaHH, b apyrax — apyrne hejichhas. 


JIHTEPATyPA 
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AHrapo-H.iHMCKHe jKeae3opyaHbie MecTOpojKaenHH TpannoBoft iJiopMauHH k»k- 
Hofi iacTH CngHpcKofl naanpopMbi Toe HayiHO tcxh H3a-bo jiht no reojiorHH h 
oxpaHe Heap, M, 1960 

BeieXTHH A T OcHOBHue npo6aeivibi b yieHHH o MarinaToreHHHX pyaHbix 
MecTopoxKaeHHjix, M, 1953 

Be6»iaH H A IlyTH AHiJxJiepeHiiHauHH b Tpannax flexaHa. riep C6. no 
reoji h nerp Tpann ^opMaunn H3 a-bo hhoctp jiht, 1950. 

Bopohuob A E, Moop T T HoBbie aaHHbie no reojiorHH ceB -3an. 
oKpaHHH ChShpckoh n.naicJiopMbi H3B AH CCCP, cep reoji., Ws 3, 1947 

r e h k h h A /I O BHOJiapHTe H3 MeaHo-HHKeaeBbix MecTopojKaeHHH H3 b AH 
CCCP, cep reoji, Ws 2, 1950 

FeHKHH A O 3aKOHOMepHocTnx cpacTaHHa MameTHTa h nnppoTWHa. 
3an MBO, n 79, b 3, 1950 

Fbhkhh A U, HeKOTopbie ocoOeHHOCTH BHyTpeHHero CTpoeHHsi 3epeH nHp- 
poTHHa H3 MeflHO-HHKeJieBbix cyJibdmaHbix MecTopoiKaeiiHfi H3B. AH CCCP. cep. 
reoJi, Ns 2, 1955 

THH36ypr B Jl, PoroBep T B 3aKOHOMepHocTH pacnpeaeaeHHn 
UBeTHbix h OjiaropoaHbix MeiaJiJioB b rJiaBHeiiuiHX pyaHbix MHHepaaax h cHJiHKaTax 
HopnjibCKoro m ecTOpoxineHHH «Cob reoJi.», JVs 3, I960 

roflJieBCKHfl M H O coaepxcaHHH cnjiHRaraoro HHKeJiH b cyabi})HAHbix 
MeaHO-HHKejieBUx pyaax Hopiuibcxoro MecTopojKaeHHH. Bioaa. HopajibCKoro kom6. 
Ns 324, 1957 

roaJieBCKHii M H reoaoran h pyaHue MecTopoiKaeHHfl HopnabCKoro 
pattoHa «TopH MiypH», .Ns 6, 1958i. 

TofliilCBCKHH M. H 06 OCOOeHHOCTHX pa3BHTHH TpannOBOTO MarM3TH3Ma 
Ha ceBepo-3anaae ChGhpckoh naaT^opMU Hoo. AH CCCP, t 123, Ws 2, 1958j 

ToaJieBCKHft M H, BaraiaeB A C. OeMHaecKHe MHHepaabi AHibdie- 
peHiiHpoBaHHbix TpgnnoBtix HHTpy3Hfi HopiMbCKoro pafloua C6 JlbBOBcxoro reoa 
o6-Ba, Ws 12, 1958 


roaaeBCKHfl M H. K Bonpocy o reHe3Hce cyawJjHaHux MeaHo-HHKeaeBtix 
MecTOpojKaeHHij Ha CH6npcKofi naanjiopMe. H3a-Bo AH CCCP, « reoji. pyaH m-hhA», 

aoK.Js^CCCp!,' IM1 K ” 0nP “ y 06 HHTpy3Hfi. 

TeoaorHs IOjkhoA A$phkh. riep. c am-a. K). M. IIIeftHMaHHa. 
M3A-BO HHOCTp. AHT., M., 1957. 

EjiHceeB H. A., EflHCeeB 3. H., Kohjiob E n., /Ia. " - 

h M a c a e h h- " * " - 

nayrona. H3fl- 
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3 o h t o b H C HmcwieBbie MHHepaau nopHJibCKHX pyfl BiojiJi TexH hh$ . 
H ° P Ko C d ’omoB H A. O nHKpHTOBMX 3(P4)y3HBHbix Tparmax ceBepo-sanaAHOft 

MeCTO P 0*fleHHft, CBHSaHHblX C CH6HPCKHMH TpannaMH. flOKJI. AH CCCP, T. 0^, 

^ ^KoTv .1 b c kh h B. K. K Bonpocy o npoHcxowaeHHH nuinpoB h >khji cnjiom- 
Hbix cyjib(t>HAOB Ha MeCTOpOJKAeHHH HopHJTbCK I. Bkwiji TeXH HH<J>, Ns 3, Ho- 
pH-ribCK^ 1943^ ^ ^ ^ g K. EHHceflCKoe pyanoe nojie. Bkwiji TexH. hh(J) , Ho- 
pHJI K K o'i 9 y 4 a ! bCKHfi B. K- CoBpeMeHHoe cocTOHHHe Bonpoca o reneaHce Meano- 

;“rK P S? A B"V C K SpoSwHKH MarMaiMHecimx «u»o- 

“ToT,r™» P «T b“V°“ onp£ 

npn H 3 yn 6 HHH MeflHO-HHKejieBbix cy.ibipHAHbix MecTOpowfleHHH Cob. reoji», JNs M, 
* ^KoTyjibCRHS B. K. O MamaTHHecKHX h rHApoiepMaflbHHX MecTOpowae- 

HHfl Kpa B cif?B C( H P ’H CeP M e ac’a?T 5 HC 94 B Jl TeKTOHHxa oAeHeKCKO-BHJnoftCKoro 

BOflopaa^e-ia b cbhsh co crpoeHHeM oKpaHHHbix soh TyHryccKOft cHHeKJinau C6 

^T“,r»™.fl C .?c P H, n r T | OP r\ 19 «p 9 Tpannu a Bp.,- 

atoro paftoHOB . Boctobbob C«6«pa Ha„-,o AH CCCP, 1932 (Tp. Co.enaaaa no 

"’’“.■’“.“'"S “$?.»” « cepneaiaaHTH H,.pc„, a APjraa. 

OHT Oa.™ T aiJ 9 M. M„ TpyipaaOBa A H flpesaae Byaaaaaaecaae apan- 
p H b TynryccaoM 6acceaae C6 -Mar-au ao reoa a aojieaa hckob. Boot Ca6Hpa», 

BlHI '0** 9 M 8 aa n. E. TeaToaaaa a ByaKaaaaeCKHe Tpy6aH ueaTpaabHOft aacra 
Ch6hdcko6 njiaTd)opMbi B kh.: «TeKTOHHKa CCCP*, t 4, H3ji-bo AH CCCP, 1959 
noibKHH H H. K CTpaTHrpa(J)HH 3(p<j>y3HBHOro KOMiuiexca TpannoBoft 
ibopMauHH ceB - 3 an. aacTH CHOHpcKoft n3aT<t)opMbi C6. «reoaornn Apkthkh*, Bun. 
10 t 102 1959 

’ Por’oBep T B. MecTopoxtueHHe HopHJibCK I, HexoTopue ero oco6eHH0CTH, 
Morymae HMeTb noncKOBoe 3HaqeHHe h pauHona-ibHaa MeTOflaxa ero pa3BCAKH 
r° cr eoaTexH3fla T ,^M.^1959.^T e pHa j] b 1 no MeT aaJi0H0CH0CTH ch6hpckhx TpannoB 1933. 
(To Boct.-Ch6. reoji. TpecTa, Bbin 3.) 

F p 0 * K 0 b B H PynHbie MecTopojKAeHHH MeTa-iaoreHnaecxoft npoBHHUHH ch- 
6npcKHX TpannoB H3 A-bo r.naBceBMopnyTH, 1936 (Tp. 1-ft reoJi.-pa3B kohiJ). no 

^CnTpaVc k h ft T H O B03paere By.iKanorenHbix o6pa30BaHHft Ch6hpckoH 
nJia T (J)opMbi Hsa-bo AH CCCP, 1959. (Tp no reoji. C„6. njiarif)) 

THDpejib ByJiKanbi rocreoJiHe(J)TbH3flaT, 1934. 

yoxep 4>, UOJibflepBapT A. floaepHTH Kappy lOwHO-A^HKaHCKoro 
Coio3a. Teoji. h neip. TpannoBbix (popMaunfl. (C6. ciaTeft.). H3A-bo hhoctp. Jiht, 

,95 °y n B anuen H. H. TeKTOHHxa ceBepo-3anaanoft qacro CnCHpcKoft njiaT^op- 
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